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PUBLIC NOTICES 





he Director-General, 


) India Store Department, Bel vedere- 
. Lambeth, London, 8.E.1, invites 
TENDERS for :— 
SCHEDULE 1.—3 1-8 . ww L_ AMWAY 
TRACK, qomotete, 2ft. 
Scurpute 2 - STE AM *REAK- 
DOWN C RANE 
Tenders due as follows :— 
Schedule 1, 15th October, 1929. 
Schedule 2, 18th October, 1929. 
Forms of Tender available from the above at a fee 
which will not be returned) of 5s. for each schedule. 
3399 








rown Agents for the 


COLONIES 
COLONIAL GOVERNMENT 
APPOINTMENTS. 

APPLICATIONS from qualified candi- 
posts. INVITED for t e following 


M/ . NT ENGINEER REQUIRED by 
the GOVERNMENT At HONG KONG for the PUBLI 
WORKS DEPARTMENT for three years’ service, with 
possible permanency Salary £460 a year, rising by 
snnual increments of £20 to £500 a year, and there- 
after, if appointment is mide permanent, by furtber 
increments to.a maximum of £1000 a year, payable 
in dollars under the Compensation Scheme at present 
in force at a favourable rate ‘of exchange. Conveyance 
sllowance and an allowance for quarters if Govern- 
ment quarters are not available, in accordance with 
Government regulations Free first-class passages. 
Candidates, unmarried, 24 to 30 years of age, must 
have passed Sections A and B of the A.M.LC.E. 
examination, or hold qualifiactions accepted by the 
Institution as exempting from those examinations 
Must be good draughtsman, well up in levelling, 
land and marine surveying and sounding. Must have 
had some experience in the design and construction of 
general port works 








M/1499.--ASSISTANT ENGINEER REQUIRED by 
the GOVERNMENT of the GOLD COAST, PUBLIC 
WORKS DEPARTMENT, for a tour of twelve to 
eighteen months’ service, with possible extension. 
Salary £480 for three years, then £510, rising to £720 
by annual increments of £30, and thence rising to 
£920 by annual increments of £40 Free quarters and 
passages and liberal leave on full salary. Transport 
allowance of £48 a year and outfit allowance of £60 on 
first appointment Candidates, 25 to 35 years of age. 
must have passed examination for Section A and B 
of the A.M.LC.E. Diploma or hold professional 
qualifications accepted by the Institution of Civil 
Engineers as exempting from those examinations. 


Must be capable of taking complete charge of the 
construction of buildings, bridges and roads; a 
knowledge of land and quantity surveying is neces- 
sary as well as experience in measuring up com- 


pleted work 


M/1807.—CIVIL ENGINEER REQUIRED by the 
GOVERNMENT of CEYLON for appointment as 
Irrigation Engineer for three years’ service and pros 
pect of perminency. Salary £500, rising to £900 a 
year by annual increments of £40 (£600 a year on 
attaining 30 years of age Free quarters and free 
passages provided. Candidates, unmarried, 26 to 31 
years of age, must have passed examination to 
qualify for Associate Membership of the Institution of 
Civil Engineers or hold professional qualifications 
recognised by the Institution as exempting from 
Parte A and B of that examination, and have had at 
least three years’ practical experience on waterworks, 
drainage or harbour and dock works. 


M/1738.—-WATER ENGINEER REQUIRED by 
the GOVERNMENT of the TANGANYIKA TE [RRL 
TORY for the PUBLIC WORKS DEPARTMENT for 
a tour of 20 to 30 months, with possible extension. 
Salary £560, rising to £600 a year by annual incre- 
ments of £20 and thence rising to £720 a year by 
annual increments of £30. Outfit allowance of £30 on 
first appointment Free quarters and passages and 
liberal leave on full salary. Candidates, 25 to 35 
years of age, must have passed Sections A and B of 
the examinations to qualify for Associate Membership 
of the Institution of Civil Engineers or hold pro- 
fessional qualifications recognised by the Institution 
as exempting from those examinations. Must have 
been regularly trained in the office of a civil engineer 
carrying out water and sewage schemes, and have had 
three years’ subsequent constructional experience, 
producing plans and estimates for small water supply 
and drainage schemes, and have had experience in 
supervising their construction and maintenance. 


M/1569.—-ASSISTANT DISTRICT ENGINEER RE- 
QUIRED by the GOVERNMENT of CEYLON for the 
RAILWAY DEPARTMENT for three years’ service, 
with possible extension Salary £450, rising to £690 
a year by annual increments of £30. Candidates, 
preferably unmarried, between the ages of 26 and 31, 
should have passed Sections A and B of the examina- 
tions for the A.M.LC.E. Diploma or hold pro- 
fessional qualifications recognised by the Institution 
of Civil Engineers as exempting from those examina- 
tions. Should have had at least three years’ suitable 
experience on railway construction or on main- 
tenance work. Must be capable of assisting a District 
Engineer in charge of a district of about 200 miles, 
carrying on any or all the duties of the District Engi- 
neer, if and as required. 

M/1786.—-DRAUGHTSMAN 
GOVERNMENT of TRINIDAD for the SURVEY 
DEPARTMENT for two years’ service in the first 
instance. Salary £400 to £450 a year, according to 
qualifications Free passages. Candidates, 25 to 
35 years of age, should be neat and skilled draughts- 
men with experience in the compilation of town 
maps and plans to exact scale, and the reproduction 
of such plans by the Vandyke process. 

Apply at once by letter, stating age, whether 
married or single, and tol particulars of qualifications 
and experience, to the CROWN AGENTS i T 
COLONIES, 4, Millbank, London, S.W. quoting 
the reference number against the sspahinen ad 
which application is made. 339. 


Herioct- 


FULL TIME DAY DIPLOMA COURSES. 


MECHANICAL ENGINEERING 
ELECTRICAL ENGINEERING 
MINING and OIL ENGINEERING 
APPLIED CHEMISTRY and BREW- 
ING BUILDING. 


AUTUMN TERM BEGINS OCTOBER 15th. 
Full particulars from the College. 


REQUIRED by _ the 





Watt 


EDINBURGH. 


College, 





The Engineer 


a ~ 
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PUBLIC NOTICES PUBLIC NOTICES 





inistry of Transport. Beneal-Nagpur Railway Com- 





ROADS DEPARTMENT. 1} ANY, LIMITED. 

erry pCATOnS are INVITED for The Directors are prepared to receive TENDERS 
TWO STS as ASSISTANT at the / for— 
Mintetry's Road Experimental Station 9000 STEEL BOILER TUBES. 
at Harmondsworth, near Colnbrook, Specification and form of Tender can be obtained at 

Middlesex, one on the scale of salary | the Company's Offices, 132, Gresham House, 

£350-20-450 and one on the scale £250-20-350, plus in | Broad-street, London, E.C. 2, on or after Monday, 
each case the usual Civil Service bonus liable to | goth September, 1929. 
variation with the cost-of-living index figure. The A fee of 10s. will be charged for each copy of the 
present bonus on £250 is £111, on £350 £135, and on | specification, which is NOT returnable. 


£450 £159. The selected candidates would enter the 
respective scales at the minimum. 

The appointments will be on an established pen- 
sionable basis and will be subject to a probationary 
period of one year. 

Candidates should be between 25 and 40 years of 

age, should possess an Engineering Degree, and the 
Diploma of one of the recognised Engineering Institu- 
tions would be an advantage. A good scientific train- 
ing and actual experience in research work are 
essential. In addition, for the senior post a know- 
leige of road construction is desirable, and for the 
junior post a knowledge of vehicle design and con- 
struction. Preference will be given to men who have 
served in His Majesty's Forces. 
Forms of appeicn can be obtained from the 
ESTABLISHMENT OFFICER, Pr of Transport, 
Whitehall-gardens, 8.W.1. Applications can only 
be received on the recognised forms and should reach 
the Ministry of Transport on or before the 16th 
October, 1929. 3400 


Tenders must be submitted not later than NOON 
on Monday, 7th October, 1929. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By Order of the Board, 
R. C. VOLKERS, 


3342 Secretary. 


[3oroug gh of Llanelly. 


GWENDRAETH WATER SCHEME. 
Wour VALVES AND 
0 


invite TENDERS for 
of SLUICE VALVES 


Specification, conditions of contract, schedule and 
form of Tender may be obtained by competent manu- 
facturers upon application to George Watkeys, Esq., 
——— p ae sown, Bel. ~~ sco Vel 

: M4 ~! Sea! ‘enders, endo ** Tender for Sluice ves, 
niversity College of South &c.,”" must be delivered to the undersigned not later 
S AND MONMOUTHSHIRE. than Twelve Noon on Wednesday, the 16th October, 
COLEG PRIFATHROFAO DEHEUDIR CYMRU | 1929. 

A mt do ty bind themselves to accept 

A SPECIAL CLASS “in METALLOGRAP 14 s@ehe . 
suitable for persons en engaged in Metallursy, 2 HENRY W. SPOWART, 

and Engineering be held on SATU ay Town Clerk. 
MORNINGS os ne ne UNIVERSITY COLLEGE New- 
port-road, © 3351 
on Class will COMMENCE on OCTOBZR 12th, 


Mee erticulars can be obtained ea ) cag undersigned, 
D. . BROWN, 





CONTRACT No. 2. 
RO 


The Lianelly Corporation 
the SUPPLY and DELIVERY 
and IRONWORK. 








Town =e. Lianelly, 
25th September, 1929. 





est Ham Union. 


Guardians have FOR DISPOSAL a 
QUANT TTY of SECOND~.HAND ELECTRICAL 





University College, Cathays park Registrar. 
Cardiff. September 30th, 1929. 3304 MACHINERY, comprising Dynamos, Switchboard 
rs 1 ae aon qnren Pumps, Exhaust 
eaters, an es, &c. 
jerby Technical Co lege. Persons and firms interested can inspect the 
APPLICATIONS are INVITED for the POST machinery under working conditions on application 


of PRINCIPAL to the Engineer of the Whipps Cross Hospital, 
Commencing salary £800 per ai Whipps Cross-road, Leytonstone, E. 11, and Tenders 
eh from the wedesigned” on receipt of | for the purchase of the whole or any part of the 





stamped ad foolscap envelope ay ~ a! should be delivered to the undersigned 
F. C. SMITHARD, ot later than 10 a.m. on Monday, the 28th October, 
Secretary to the Derby Eductaion Committee. 1929, ange ** Tender for Machinery—Hospital.’ 
Education Oitices E. FRAQUET, Clerk to the Guardians, 
Room, Union-road, Le 


Becket-street, Derby ytonstone, E. 11, 





J. CAMERON SMAIL, 0.B.E., | 


20th September, 1939. 8258 $344 


& 26th September, 1929, 








PUBLIC NOTICES 


T..: 
Dudey Union. 
TO LAUNDRY CONTRACTORS. 
The Guardians of the Dudley Union are prepared to 
geseive TENDERS for the PROVISION of certain 
LAUNDRY MACHINERY, required at Burton House, 
Dudley, in accordance with the plans and specifica 
tions prepared by their Consulting Engineers, Messrs 
Edwards and Shaw, of Birmingham. 

Conditions of contract, specifications and forms of 
Tender will be supplied upon application being made 
to me, the undermentioned, accompanied by a deposit 
of Three Guineas, which sum will be returned upon 

receipt of a bona fide Tender, sealed and endorsed 
“Tender for Laundry,”’ and forwarded to reach me 
not later than the first post on Tuesday, the 20th 
October, 1929. 

The Guardians do not bind themselves to accept 

the lowest or any Tender. 
By Order, 
THEO. W. QUARMBY, 
Clerk to the Guardians. 





Union Offices, 
. James’s-road, Dudley, 


2nd October, 1929. 3390 





Gouth Indian Railway Com- 
PANY, LIMITED. 

The Directors are prepared to receive TENDERS for 

the SU i) ¥ of :— 
1. PAINTS AND DRYSALTERIES. 
2. BRUS HES 

Specifications and forms of Tender will be available 
at the Company's offices, 91, Petty France, West- 
minster, 8. 1. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
mirked ** Tender for Paints and Drysalteries,”’ or as 
the case may be, with the name of the firm tendering, 
mist be left with the undersigned not later than 
Twelve Nvon on Friday, the 18th October, 1929. 

The Directors KO as bind themselves to accept the 
lowest or any 

A charge, which wiil not be returned, will be made 
of 5s. for each copy of Specification No. 1, and of 
2s. 6d. for each copy of Specification No. 2. 

A. MUIRHEAD, 
rk ae Director. 
91, nutty dy —-' Westminster, 8.W. 
d October, 1929. 3402 





TO HEATING CONTRACTORS. 


he Committee of the Derby 


nty Mental Hospital, Mickleover, near 

Derby. — TENDERS for HEATING INSTALLA 

TION WORK in connection with the Central Heating 
System at the said hospital. 

Copies of the plans, specification, with conditions 

of contract and form of Tender may be obtained from 

the offices of the Engineers, Messrs. Edwards and 





sealed cover 


Shaw, 105, Colmore-row emnemes 3 the sum of 
and specification, which sum will be returned on 
sent to the office of the undersigned before 10 a.m 
the lowest or any Tende 
County Offices, Derby, 
3382 
RICITY AUTHORITY. 
gustoriey for the SUPPLY, DELIVERY, and ERE 
Om 130- Ton “Four- motor Electrically Operated 
Auxiliary Bay Crane 
‘rane 
Copies of specification (No. 6) and form of Tender 
at the offices of the Authority, on payment of « 
be returned to the tenderer, provided he shall have 
be obtained on payment of Half-a-guinea per copy. 
endorsed “* Tender for Contract No. 6, Lronbridg« 
The Authority do not bind themselves to accept the 


Three Guineas to be deposited with the engineers 
when making application for copies of the plans 
receipt of a bona fide Tender. 
Sealed Tenders, endorsed ‘‘ Heating,”” should be 
on Thursday, October 24th, 1929. 
The Committee do get bind themselves to accept 
H. WIL FRID SKINNER, 
Clerk of the Mental Hospital Committee. 
October Ist, 1929. 
—— ° ° 
\ Test Midlands Joint Elec- 
TRONBEIDG E POWER STATION. 
TENDERS are INVITED by_ the above-named 
ON at their Ironbridge Power Station of the 
following CRANE: 
A. 
ne-room Crane. 
B. One 15-Ton Three-motor Electrically Operated 
C. One 10-Ton Three-motor Circulating Pump 
house 
may be obtained from Mr. F. Hetherington. 
M.LE.E., M.I. Mech. E., Chief Engineer and Manager. 
deposit of One Guinea, which will, after the Authority 
have come to a decision upon the Tenders received, 
seut in a bona fide Tender and shall not have with 
drawn it. Additional copies of the specification may 
which will not be returned. 
Tenders must be forwarded under 
Power Station,” so as to reach the undersigned not 
later than Noon on Friday, the 25th October, 1929. 
lowest or any Tend - 
. F. CARPENTER 
Clerk and Treasurer. 


Offices of the Authority : 
Pheenix Buildings 
Dudley-road, “Wolverhampton, 


lst Octwber, 1929 3374 





PUBLIC NOTICES 
2. 


SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
AUCTIONS, Page &. 
MACHINERY, &c.. WANTED, Page 4. 
EDUCATIONAL, Page 2. 


BUSINESSES and PREMISES 
(For Sale, etc... Page 84. 


. PATENTS, Page 4 
MISCELLANEOUS, Page 2. 
AGENCIES, Page 2. 
PARTNERSHIPS, Page 2. 
FOR SALE, Pages 4 and 84 
WORK WANTED, Page 2. 
FOR HIRE, Page 84 


(continued) 


For Advertisement Rates see 


Leader Page 






















THE ENGINEER 








Oct. 4, 1929 














PUBLIC NOTICES 











SITUATIONS OPEN (continued) 





SITUATIONS OPEN (continued) 





PARTNERSHIPS 





[ epartment of Scientific and 


INDU STRIAL RESTS. 
NTS RE 


JUNIOR ASSISTA QUIRED at the 
NATION AL PHYSICAL LABORATORY. Candidates 
must have a good Honours or equivalent 
qualification in Engineering or Naval Architecture, 


and preferably some | research or technical experience. 

Seale of salary £175-15-£235 per annum plus Civil 
Service bonus, the total pay corresponding to £175 
basic is at present approximately £266. Super- 
annuation provision made under the 
Federated Superannuation System for ag bay a _ 


RS LIMITED have VACANCY for Experi- 
METALLURGIST with Works Experi- 
ence.—Apply, giving full particulars of qualifications 
ry required, to SECRETARY, 

Works, Yeovil. 3379 


NGINE DRAUGHTSMAN, with Good Genera 
knowledge and experience ae) REQUIRED. 


for Shipyard in Spain.—Please stating age, 
experience, and salary required, 3364 4. The Engineer 
Office. 3364 A 





Res * SR AGTIOAL Rp with Good 
edge as General 
Manager for FE, Textile” po aS Works. 
Good salary and commission.—Write, with full par- 
ticulars of past Ee 2 (which will be treated with 
strict confidence), to “* X.Y.,"" c.o, Streets, 6, Grace- 
church-street, E.C. 3. 3393 a 








Application must be made on a form 

from the IRECTOR. National Physical Laboratory, 
Teddington, to whom it should be returned not later 
than October 19th, 1929. 3378 


(jraylingwell 2 Mental Hospital, 
CHICHESTER. 

WANTED, ASSISTANT ENGINEER and CLERK 
of WORKS. Age not exceeding 35, Candidates must 
be capable, steady and thoroughly reliable, fully 
qualified to take charge of power station, steam 
boilers, steam and Diesel engines, dynamos, switch- 
boards, pumps, &c. 

They must be capable of qeeervites | =e under- 
taking repairs, &c., at such times as neces - 
should have a 7 of 





sary, and, in addition, 
building construction and repairs. to com- 
mence at £250 per annum. 

The appointment is subject to the ane of the 
Asylums Officers’ Superannuation Act, 1 

Applications, stating age, experience, “ke. and 
accompanied by copies of three estimonials, 


should be sent to the a AL SUPERINTENDENT 
on or before October 14 


Maidstone Waterworks Com- 


PANY. 
ENGINEERING Agente NT. 
PPLICATIONS are INVITED for the POST of 
ENG INEERING ASSISTANT trom qualified candi- 
dates between the ages of 26 and 3 

Candidates must hold a Civil “Dagtnenten Degree 
at an English University or the A.M. Inst. C.E. 
Diploma. Preference will be given to candidates who 
have had office and field experience in the design and 
sinking of deep wells and borings; the design and 
construction of reinforced concrete reservoirs, &c.; 
the laying of large mains, both steel and cast iron ; 
and in the design, erection and maintenance of modern 
pumping plant. 

The appointment will be for three years in the first 
instance at a salary £300 per annum 

Applications, stating age, qualifications and expe- 
rience, together with copies (only) of three recent testi- 
monials, must = undersigned on or before 

1929. The envelopes should 
be endorsed ‘‘ Engineering Assistant. 
CHARLES H. HARDEN, 
Engineer and Manager. 


$253 





Pudding-lane, Maidstone, 
27th September, 1929. 





SITUATIONS OPEN 
COPIES oF Testmomuais, NOT Ontomats, oNLEss 
SPSciIFICALLY REQUESTED. 





W4szep. ASSISTANT RESIDENT ENGINEER 
for Traction Power Station, London district, 
equipped with large Turbo-generators and ern 
Boiler units. Applicants must possess sound prac- 
tical and technical knowledge of all problems relating 
to Power Generation, and be fully competent to e 
Full Charge of Operation and Maintenance. Strong 
personality and ability to control staff is essential. 
Excellent prospects for a capable man. Commencing 
salary £500.—Write, Box “* G J..”" ¢.0, Davies 
and Co., 95, Bishopsgate, London, E.C.2, $345 a 





w > 


ESIDENT ENGINEER REQUIRED by Engineer | 
the Building 


Ss Plant for Iron Production need apply. Good open- 
ing for a suitable applicant.—Write, stating age, 
experience and ary, .E. 9, c.o. Deacon's 


Advertising Agency, Fenchurch-avenue, lanéen. as 
A 





ENIOR TESTERS REQUIRED by Lancashire 
firm of Engineers, for Instruments and Meters ; 
must have had wide experience and possess ability to 
control men.—Address, with particulars of age, train- 
ing, experience and salary required, 3381, The Engi- 
neer Office. 3381 a 





RAVELLER REQUIRED for London Office of 

Midland firm supplying all kinds of Steel Plate 

and Structural Work. State remuneration required.— 
Address, 3272, The Engineer Office. 3272 a 





NITY" EXPANDING ORGANISATION. — 
There are VACANCIES in the es Dept. 
and Design and Estimating Dept. of Messrs, YOUNG, 
OSMOND and YOUNG, Ltd., “ Unity’ Works, 
Welwyn Garden City, Herts., aati. Electric 
Heating and Ventilating Engineers.— Apply in 
writing, stating previous experience, age, remunera- 
tion and position required. 3377 A 





ORKS MANAGER for a Large Works in the 
Midlands, emptoying from 600 to 1000 hands ; 

age between 35 and 45, actual experience of manage- 
ment of a works of similar size essential, and sound 
engineering training desirable. State age, education, 








experience, and salary required.—Address, = 54, The 
Engineer Office. P6254 A 
JORKS MANAGER REQD. for London. ‘Must 


have exp. Conveyor and Elevator Manufacture, 
Costing and Supervision of Design. Promising opening 
for experienced man with initiative.—Apply, 
LAURIE and CO., Employment Specialists, 28, 
Basinghall-street, E.C. No preliminary fee. 3395 4 





ORKS MANAGER REQUIRED IMMEDIATELY, 

to take control of 200-hand factory in South of 
England. Must have had experience in quantity pro- 
duction of Wood and Metal Parts. ~_e be first- 
class organiser, firm disciplinarian, used to modern 
up-to-date methods. good practical know- 
ledge of Petrol Engines and their omeral installation 
essential. This is a progressive position and a fine 
opportunity for an Se oe man. by should 
state full experience, salary uired, age, and photo- 
graph, if possible. Adasen, 3277, The een ~ wre 





TJOUNG ENGINEER, with Knowledge of Rein- 
forced Concrete, REQUIRED as Outside Repre- 
sentative in London and district. State . experi. 
ence, and salary required.—Address, 3359, e Engi- 
neer Office. 3350 A 





ANTED by an grey — - Engineering Firm 
in Western India, an experienced DRAUGHTS- 
MAN, capable of prepering competitive designs for all 
classes of Structural Steel Work. Applicants should 
of education, training and sub- 

erences and 





Wess for London t's busi MILL- 
ING MACHINERY SALESMAN ; office experi- 

ence essential ; some knowledge of 

tage.— Address, 3391, The Engineer Office. 





Wy ABrteD. YOUNG MAN with Engineering and 
preferably Light Casting Experience, who has 
studied ** Taylor’s "’ methods, to investigate existing 
processes on behalf of works director; good oppor- 
tunity.—Write, stating full experience and training, 
age and salary required, also whether in employment, 
3380, The Engineer O 3380 a 





COOUNTANE REQUIRED for Large Bastneerins 
i Works in the Midlands; experienced all- 
round Accountancy Work; ‘special a I of 
latest = is of Engi ng Cost Accounting.— 
Address, stating age, experience, and salary scqieet, 
P6429, The “Engineer Office. P6429 


NAPIER AND SON, LTD., 
LONDON 


the AERO ENGINE MANUFACTURERS, 
INVITE APPLICATIONS for the POSITION of 
KS MANAGER 
men of ability 


Replies will .. . considered from 
having previously held a like position, used to con- 
trolling |} numbers of skilled — and 
experienced in the highest class of engi 
‘Applications, which will be treated in the. sirietest 
confidence, should give the fullest details of past 
experience, as well as age and 
and should be addressed to— 
(Box 1220), 
D. NAPIER AND SON, LTD., 
cton, London, W. 3, 

Marked “‘ Confidential.’’ 








3349 A 





STIMATOR.—REQUIRED by Public Works Con- 

“4 tractors, a thoroughly capable and experienced 
ESTIMATOR for Engineering Works; a knowledge 
of Pricing Building Works an advantage.—Apply in 
own handwriting to STEWART and PARTNERS 
Ltd., 105, Baker-street, London, W. 1, stating full 
particulars of age, qualifications, experience (giving 
results of recent tendering), and salary required. Only 
written applications considered. 3366 A 





7/STIMATOR WANTED for London Office of Con- 

‘, veyor and Structural Engineers. State expe- 
rience and , ey required.— Address, 3403, Ld we 
neer Office 





“NERMAN TRANSLATOR REQUIRED. Engineer- 
®™ ing experience and exceptional command of 
English indispensable—SMITH, 113, Kingsway, 
W.C. 2. P6224 4 





Y RADUATES 


(Recent, and Natural-born British 
W §6subjects), ED as 


holding B.Sc.. REQUIR PRO- 
BATIONERS in OILFIELD ENGINEE RING in 
Roumania. To qualify for Responsible Engineer's 
Certificate, applicants must possess evidence of having 
taken a mining course. Preference given to men with 
practical training, but B.Sc. degree essential.—For 
further particulars, address, stating age, degrees held, 
and experience shop and/or drawing-office, 3392, The 
Engineer Office. 3392 A 


N | 








ANAGER REQUIRED La a Large Engineering, 


Shipbuilding, ond Docking Establishment in 
the Par East. AP ATION INVITED for this 
POSITION. Replies it only be considered from 


men of ability with both technical and practical 
experience having previously held a similar position, 
used to control and experienced in the highest elass 
of Marine ae and s«x-r- —Applica- 
tions, which will be ed in the strictest con- 
fidence, should give full details of past training and 
experience, as well as age (about 40), and remunera- 


career, with 
expected.— Address, 3268, The Engineer Office. 3263 a 





ANTED, DRAUGHTSMAN, Familiar with Latest 
practice in Woodworking Machinery; know- 

ledge of Machine Tools an advantage.—Write, stating 
age, experience, and salary required, to P6240, The 
Engineer Office. 


P6240 A 
ANTED, DRAUGHTSMAN, with Experience of 
Mechanical —— of Electric Winders. 
State particulars and salary.— 
Address, 3279, The i Engineer ¢ Office. 3279 « 








JANTED, First-class DESIGNING_DRAUGHTS- 

MAN, for Heavy Commercial Vehicle Work. 

State age, experience and salary expected. eae, 
3350, The Engineer Office. 335 





ANTED for Manchester District, DRAUGHTS- 
MEN, with experience in ign and 
Installation of Heavy and High-speed Oil Engines. 
pang positions for ——. men. State age, experi- 
ces if avail and when a fests. 

pees oF 3500, “The Engineer Office. 3346 








RAUGHTSMAN and MACHINE DESIGNER, One 
th with initiative and inventive ability ; must be 
rs 


. with preferably a University Engineering 
Degree. Sta d age.—Ad 
3369, The Engineer 0: 


te salary required dress, 
ffice. 3369 A 
UGHTSMAN.—EASTON and JOHNSON, Ltd., 
Taunton, have a VACANCY for a fully qualified 
DRAUGHTSMAN for Steam Engine and General 
eens Work. Only men with good practical 
experience to apply. State previous experience, age, 
and salary required. 3288 a 








Ve ee REQUIRED. Only Those Expe- 
ced in the design of Bakelite (or other 
synthetic ae yy Moulds will be considered. Appli- 
cations will treat as strictly confidential.— 
Address, 3348, vine Engineer Office. 3348 a 





I RAUGHTSMAN WANTED, Experienced in Rail- 

way, ——. and Wagon Work.—Apply, G. R. 

TURNER, Ltd., Langley Mill, stating experience and 
324 


wages requir OA 


AUGHTSMAN WANTED with First-class Ex- 

perience in Estimating and Design of Materials 
Handling Plant; must be fully qualified in Design of 
Light a —Write, sattes age, experience, 
salary required and when free, to Conveyor Depart- 
ment, Messrs. STOTHERT and PITT, —_. Engi 
neers, Bath. 293 a 


RAGE TEER. —The parse THOMSON - 

STON CO., Ltd. v oy VACANCIES 
for SENIOR DRAUGHTSMES ith good Steam 
Turbi lect: real” —— exre- 
stating fence, and 
weiapeneen, to io MANAGER, Draw- 
H. Co., Ltd., Rugby. 3193 a 








ing-offices, B.T 





wt —» ~ REQUIRED, Experienced in Jig 
Tool Design for accurate component manu- 
tacture Write, giving age, experience, and salary 
requi to Box 129, Advertising Offices, _ A rw 
Victoria-street. London, E.C. 4 





RAUGHTSMEN REQUIRED, Senior and Junior, 
for Aeronautical Design. a giving par- 
ticulars of past employment, age, experience, and 
salary required, to Box 130, ‘advertining Offices, 84, 
Queen Victoria-street, London, E.C. 4. 3355 A 





RAUGHTSMAN REQUIRED ;- Must hove, Sonne 
general Engineering Experience and be uick 





tion expected, ar’? he addressed to 3388, a ws 
neer Office. 
V INING ENGINEERS REQUIRED for Training 
] for the Oil Industry in Venezuela; single, 
age 22/25, and of good physique. Applicants must 
be graduated Mining Engineers and preference will be 
given to those who have taken a course in Oil Mining. 
Salary 225 dollars (U.S.A. currency) per month, and 
good prospects. Three years’ engagement with free 
passage out and home on completion of agreement ; 
outfit allowance also provided. Select candidates 
will be required to be passed as medically fit for 
tropical service.—Apply stating age and giving in | 


chronological order full particulars of past training 
and experience, to Z. 
Agency, Fenchurch-avenue, London, E.C. 3. 


244, care Deacon’s Advertising | 
3397 a 





and te worker. Btate age and wage required. — 
Address, 3386, The Engineer Office. 





RAUGHTSMAN WANTED by Firm of Structural 
Engineers. Preference given to applicant with 
experience - a ~~ Plants. mri aad stating 
age, experie wages required, to TH 
LILLESHALL € CO... Tita. Oakengates, Shropahire. 
A 








AUGHTSMAN, with Experience in Furnace 
Work, preferably with Engineering Degree, 

REQUIRED, Birmingham area.—Address in confi- 

dence, stating full particulars of 

salary, _P6247, The Engineer Office. 





XPERIENCED MECHANICAL DRAUGHTSMAN, 
about 30, well up in calculations; also smart 
JUNIOR, about 24. ive full particulars.—Address, 
3206, The Engineer Office. 3206 a 





ACHINE TOOL DRAUGHTSMAN REQUIRED, 
,, aoa in Medium Weight Lathes desirable. 


experience, salary uired, and when at 
ty-—-DRUMMOND BROTHERS,  Ltd., Ryde's 
Hil “Gundtord. 3385 a 





HIP DRAUGHTSMAN, with Good General Know- 
ledge and experience (British), REQUIRED for 
Designing Office of Shipyard in Spain.—Please address, 
stating age, experience, and salary required, 3365, The 
Engineer Office. 3365 A 





~{TRUCTURAL DRAUGHTSMAN WANTED by a 


K Firm of Calcutta Structural Engineers ; requi 
for light and heavy work. Must have knowledge 
Estimating. Unmarried. Age about 25. Salary 


commencing Rs. 500 per month; 5 years’ agreement. 
—Apply in whiee. with full details val experience, to 








ALEX. LAWRIE and CO., Ltd., 14, St. Mary-axe, 
E.C, 3. S384 A 
TEEL WORK DESIGNER DRAUGHTSMAN 


WANTED, preferably with experience on Struc- 
tures for Electrical Gear.—Write, stating age, full 





experience, and salary required, , 300, Sells 
Advertising Offices, Fleet-street, E.C. 4. $362 A 
YOREMAN GRINDER REQUIRED for Large 


Works in London; must be thoroughly skilled 
in producing the highest class of Engine Work and 
able to tactfully control labour.—Address, stating 
age, experience and salary required, 3376, The Engi- 
neer Office. 3376 A 


EEN wax. Already Dotgs Dastoue with many 
of the | London Enginee Firms, DE- 
SIRES TO GE IN TOUCH with , -# WISHING 
DO BU SINESS with this class of customer ; 
ultimate directorship in view; has both money and 
office, if necessary.— Write, first instance in 51+ oneal 
Pe24a, The Engineer Office. P6244 





AGENCIES 





N ENGINEER with Considerable Experience in 
steel works man t and general engineering, 
=. = an — business and good connection 


d Scotland, 
"DES SIRES 1 TO REPRESENT IN SCOTLAND AN 
SH STEEL OR ENGINEERING FIRM 
on teohateal matters. inspection of materials or sales 
of specialities connected with general engineering and 
steel works practice. 
Address, 3238, The Engineer Office. $238 p 





YXCEPTIONAL OPPORTUNITY Offered Travellers 
4 calling on engineers to introduce a b 

trial Diamond Tool for Truing-up Eme 
already proved huge success.— Replies, treated in strict 
confidence, to STRONG, Stanley-street, —. 
0D 





ONDON REPRESENTATIVE For a Leading Firm 
Birmingham Engineers REQUIRES ONE 
| ay oat First-class connection, Good 
address.— Write in confidence, P6232, The Engineer 
Office. P6232 D 





MISCELLANEOUS 





I OILER AND ENGINEERING PLANT CON. 
SULTANTS.—Advice, Preparation, or Execution 
of Contracts, large or small. Very low fees.—Write for 
particulars, OVERTON and PARTNERS, 44, Pinner 
Park-avenue, Harrow, Middlesex. P6261 1 





ITTER DRIVER REQUIRED for a Generating 
Station of less than 300 kVA. Must have had 
proper mechanical training and experience with High- 
compression Oil Engines of the Ruston type; previous 
experience in an Electricity Works an advantage. 
Flat for married man available.—Replies, aes 
experience, wages required, and copies of recent testi- 
monials, to the LYNTON and LYNMOUTH ELEC- 
TRIC LIGHT CO., Ltd., Lynton, Devon. 3360 A 





ATTEEMMARERS (ERCINEERS), Permanency .— 
Apply. PERCY J. . 2a, Wynyatt- stpent, 
London, E.C. 1. $187 





SITUATIONS WANTED 





FULLY QUALIFIED MECHANICAL ENGINEER 
é and DESIGNER, Mem. Inst., &c., residing in 
DESIRES ‘APPOINTMENT. Wide and 
rapid worker, possessing 
. Efficient draughtsman ; 
for detail. Fluent French; First Class 

le Cert.; excellent references ; erate 
salary.—Address, P6246, The Fngineer i 

246 B 


youre G.S.E., A.8.E., and M.J.LE., —" 
ence two years, WANTS a JOB as 
DRAUGHTSMAN or STRUCTURAL ENGINEER 
with some structural or manufacturing firm. Excel- 
lent testimonials.—Address, P6262, The Engineer 
Office. P6262 B 








Net yy Age 35, SEEKS POSITION, 
é with investment £300-50¢ 
Experienced in production, workshop appren- 
ticeship. jig, tool, and executive experience. 
Keen and adaptable. 
Address, P6243, The Engineer Office. 
P6243 B 





Ist Class B.O.T. Certificate, 


NGINEER, Aged 31, 
— 


12 years’ experience, triple, ¥_. 7k 
electrical, hydraulic and 
knowledge Spanish, DESIRES SHORE APPOINT. 
MENT.—Address, P6259, The Engineer om. 
’6259 B 





(31), M.I.M.E., A.M.I.N.A., Ist Class 
steam and Diesel, SEEKS POSITION. 
; MR oo drawing-office, maintenance turbines, 
Diesels, boilers, ofl fuel, commercial and sales.— 
Address, P6263, The Engineer Office. P6263 B 


ae = 
0.T., 





NGINEER, Practical al, DEaEEES 


Address, P6196, The Engineer Office 


NGINEER, Practical and Commercial, Ries‘ 
or posit: 


a 2 

anagement general 
funary. Excellent references.— A 
Engineer Office. 





— 





6118 B 





OSITION WANTED.—ADVERTISER, Age 22 
years, technical knowledge engines, pumping 
plants, &c., five years’ business training, = 
pant aay typist, correspondent, sales and 
utine, good appearance, address and habits, SEEKS 
POSITION with first-class firm, works dept. or office, 
home or abroad.—DODD, 6, Dublin-crescent, Hen- 
leaze, Bristol. P6238 B 





RESALES ENGINE REQUIRED by Experienced 
LES ENGINEER with sound technical expe- 
London and Home Counties. — 

Peniy, The Engineer Office. P6217 





TRELESS and ELECTRICAL MECHANIC, 

age . married, 15 years’ practical work- 

shop experience, REQUIRES PROGRESSIVE 
APPOINTMENT or POSITION TRUS 

Address, P6255, The Engineer Ofc. 


P6255 B 








Ye ee SRaveETEEAn 3 DESIRES CHANGE. 
Technical repr tive post ; 
present, paper-cutting masiiaery i extensive electrical 
experience, studying for A.M M.LE.E.; been through 
shops, sales experience, correspondence, commercial. 
Technical opening wanted ; machine a 3 
good address, 6ft. tall, age 38.—Address, —_ 
Engineer Office. 


e 
oi 5 





as -* po— REQUIRES = es 
T; works and college training, 12 yea _= 
D.O., mechanical, structural and electrical knowled: 
patent work. Inventive, experienced aaa 
work and development to commercial stage.— 
Address. P6256, The Engineer Office. P6256 B 


| or STRUCTURAL W 


oe SALE, Well-bound Volumes of *“‘ THE ENGI. 


EER,” 1898-1928. Bound in half. years ; 
er _. condition (62 Volumes), What offers — 
Address, $217, The Engineer Office. 382171 





ENGINEERS—IMPORTANT NOTICE. 
ESULTS now to Hand Show that 86 Per Cent. of 
our Candidates pass their Exams. at the first 
attempt, a remarkable record unapproached by any 
other organisation and showing why we can guarantee 
“ pt As. PASS—NO FEE."’ If 86 out of every 100 ordinary 
succeed bg 4 should roy remain in the ranks ? 


Now ‘et the time t busy ” and investigate. Our 
Handbook, “ ENG EERING OPPORTUNITIES,’ 

explains the most simple and successful home-study 

methods of passing A.M.I ech. E., A.M.LC.E., 

A.M.LA.E., A.M.L. Struct E.. A.M.LE.E., G. and G., 

G.P.0., Matric., &c. E . The k outlines 
rses in all branches of Civil, Mech., Elec., Mo 

and udes « brilliant 


and "Wireless Engineering. 
foreword by Prof. A. M. LOW in which he 
y the chances you are missing. Send 
HANDBOOK now (state subject 
BRITISH INSTITUTE OF ENG ERING 
NOLOGY, 22, Shakespeare House, 29-31, Oxford-at., 
London, W. 1. P6169 1 





UBSTANTIAL FUNDS AVAILABLE for Engineer- 
ing Concerns Ry additional capital for 
development purposes. o agents, principals only.— 
Write, P.H.P. CORP ORATION, Victory House, + 
nt-street, W. 3352 





he Acid Test of Tutorial 
Efficiency— Results. 


Read these typical seal res’ ts from T.LG 


AM.L Mecs. E, Exam 
H. M., Rochdale.—** Have passed—I was 
surprised to find so many, questions similar to 
those set gure i course. 
A.M. Inst. C.E. Ex 
T. a. Sutton. ne I beg to say —y I sat for the 
M. Inst. C.E. Exam., Part C., and have 


-B. 





recent A. 
Dassed.”* 
A.M.LE.E,. Exam. 

R. B., Eastbourne.—** I sat fe Ge A .2ES. 
a. Tast November, and I succeeded in passing 
Convincing evidence that The T.1.G.B. can produce 
satisfactory results for YOU in the same substan- 
tial measure as it has done oe other men, is 
to be found in “The Engineer's Guide to 
Success,"’ containing the widest ‘selection of Engineer- 
ing Courses in the world. 
Write TO-DAY for a FREE copy of this 112-pwe 


B AIN 
76, TEMPLE BAR HOU SE, LONDON, E.C. 4 





WORK WANTED 





ANTED to MANUFACTURE, SPECIAL MACBI- 
NERY or ENGINEERS’ APPLIANCES De. 
to-date machine plant for either heavy or mediu 
work. Own foundry and pattern shop. “EASTON 
and JOHNSON, Ltd., Engineers, Taunton. Ex. 





Wy surso. USE of HYDRAULIC PRESS, 2/3000 
tons capacity, for special job. State headroom 

and general particulars.—Address, 3370, The Engineer 
Office. 3370 ™ 





Oey Well-equipped Modern FOUNDRY 
/ in the Eastern Counties is able to take, through 
extension of plant, TRON CASTINGS up to 2} tons 
per piece, also MACHINE MOULDING a os mpeti- 
tive prices.—Address, 337 3, The Engineer O _. " 

M 





LD - ESTABLISHED ENGINEERS REQU rR 
GENERAL MACHINE WORK and MIL 
WRIGHTING. TESTI and SONS, 69/73, Bevenden- 
street, N.1. "Phone, Clerk. 7091. "6239 M 





oO“ ty" ISHED STEELWORK FIRM is 
RED te UNDERTAKE STEEL PLATE 
ORK of any description. Weld- 


ing a speciality. Could manufacture complete 
machines or devices on a repetition basis —SAMUEL 

WHEELER, Ltd., Soho Works, Oldbury, Bir 

mingham. 3271 ™ 





HE New Mechanical RESILIENT WHEEL for Al! 
vehicles. Full patent Ss with additions for 
six 250,000. Manufacturing 
rights on 6 per cent. output bea in the wor’, The 
strongest and most resilient wheel world ; out- 
laste the vehicle, resiliates the full weight the 
veh: at all pointe of the compass, eithin = 
periphery of ite axis, Ct, in other w equal p 
sure under compression at the top the ‘wheel oo ‘the 
bottom ; more resilient than = 
tyre; will di 











EDUCATIONAL 


yre © 

vehicles over 2 tons, on account of its stability end 

additional resilience, being mocmaliy ~~ fg — 4 for et 
s 8 





espondence Courses 
OF PREPARATION FOR THE 


Xaminations ot tne 


(ort 





’ 
niversity, 
a wae 


Engineering, London 
C.E., A.M. I Struct. E., 
Chartered Civil E 


AFFORD — 58, Sours Jon Sr., 
(Tel., Bank 1118). Lonpow Orrice: 66, fe 
Lane. W. 


We oe 








absorbers, and obviously burst tyme. Demonstrations 
arranged.—Particulars, HILL, Standard Bank o 
South Africa, Clement’s-lane, London, as © 4. 





P6146 M 
D. BERRY and some. Eu ——s The Albion 
Works, 7 inster, 5.W.1 
(established 1810) ERTAK “MA G and 


GENERAL WORK. 

bm | Beds, 

8h: oon fp Gear Cutti 
as. 

Erte nal and | es rface Grinding, Hand F 

° c. 





For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal 


A National Coal Marketing Scheme. 


RECENTLY the President of the Board of Trade 
invited the coalowners to submit to him by a definite 
date a voluntary national scheme for the marketing 
of coal. The implication was, apparently, that if the 
owners did not produce such a scheme by their own 
efforts and of their own free will, the Government 
would evolve one for them and insist upon its adop- 
tion. The Central Marketing Committee, repre- 
senting the coalowners of all districts, last week gave 
general approval to a national scheme for the co- 
ordination of all district coal-selling organisations. 
A few minor details remain to be settled, but it is 
expected that by October 15th the Government will 
be in possession of the full proposals. The scheme 
provides machinery for the national regulation of the 
output and selling prices of coal in all districts. It 
allows a considerable degree of autonomy to the 
districts. A National Committee will be constituted 
to regulate the national output of coal, to assign to 
each district its share of that output, to supervise the 
district price schedules, to appoint arbitrators in the 
event of dispute and to enforce penalties on the 
districts for contravention of the scheme. The 
district committees will be charged with the duty of 
allocating to each colliery its share of the district 
output, of regulating the prices of each colliery’s 
product, of co-ordinating arrangements with those of 
other districts, and of imposing penalties on colliery 
owners who contravene the regulations. It is sug- 
gested in some quarters that the Government will 
endeavour to make use of the economies effected by a 
national selling scheme to finance the concessions 
which the miners are demanding. 


Noise. 


IN many continental cities the municipal autho- 
rities have powers far exceeding those in our own 
great cities. For example, the untidy individual who 
throws the butt of a cigar or the end of a cigarette 
on to the pavement may find himself summarily 
arrested, In Budapest, and no doubt in other cities, 
powers of the same order are being sought for the 
suppression of noise. A set of rules, which even pro- 
hibit one bricklayer calling loudly to another, has been 
drawn up for that city, and it now appears that the 
German capital is giving attention to the problem. 
According to the Berlin correspondent of The Times, 
a prize was recently offered by the municipality, the 
V.D.1., and other interested parties for the best paper 
on “* the combating of city noises.” It was won by a 
senior official in the Berlin Traffic Company. One 
can imagine the thoroughness of the paper. It 
examines noise from all aspects and proposes the 
establishment of an anti-noise research department 
in the technical high schools. Furthermore, all the 
municipal police stations should have their own anti- 
noise departments and noise patrols should be sent 
out from them to enforce regulations. The author 
recognises that all areas could not conveniently be 
made subject to the same rules, and divides the city 
into three zones, according to traffic and popula- 
tion. If the scheme is adopted, it will be interesting 
to see if the research department can devise an appa- 
ratus for the measurement of noise. 


The Department of Scientific and 
Industrial Research. 


Ir is officially announced that Mr. F. E. Smith, 
Director of Scientific Research at the Admiralty, has 
been appointed by the King in Council to be secretary 
to the Committee of the Privy Council for Scientific 
and Industrial Research, on the resignation of Mr. 
H. T. Tizard. In 1927 Mr. Tizard succeeded Sir Frank 
Heath, who had been secretary of the Department 
since its formation in 1916. He was Lecturer in 
Natural Science at Oxford University from 1911 to 
1921, except during the war, when, after joining the 
artillery, he transferred to the Royal Flying Corps, 
and subsequently became Assistant Controller of 
Experiments and Research to the Royal Air Force. 
In 1926 he was elected a Fellow of the Royal Society. 
Mr. Smith has been Director of Scientific Research 
at the Admiralty since 1920. From the foundation 
of the National Physical Laboratory in 1901 until he 
entered the service of the Admiralty, he was Superin- 
tendent of the Electrical Department at Teddington. 
He is a Fellow of the Royal Society, an Associate of 
the Royal College of Science, and a Doctor of Science 
of Oxford University. Since 1922 he has served as 
honorary secretary to the British Association for the 
Advancement of Science. 


The De-rating Scheme. 


Last April the Conservative Government's indus- 
trial de-rating scheme was put into force as regards 
agriculture, and relieved that industry of an annual 
burden estimated to exceed £5,000,000. On Tuesday, 
the first of this month, the scheme came fully into 
force. The total relief which it is anticipated it will 
afford to all the industries to which it is applicable is 


and steel, and engineering industries will secure a 
considerable share. These and other basic producing 
and exporting industries are now relieved of three- 
quarters of the rates which they have hitherto had 
to pay. The coal trade will benefit to the extent of 
over £3,000,000, or about 34d. on every ton of coal 
sold. In addition, the freight charges on coal sold 
for export will be reduced on the average by 7d. a 
ton, and on coal sold for iron and steel manufacture 
by an average of 10d. a ton. By rating relief alone 
the iron and steel industry will save at least £550,000 
a year, or 3s. on every ton of finished steel. Freight 
relief will give, it is estimated, an additional benefit 
of 2s. 6d. a ton. The engineering industry should 
derive great assistance from the improvements 
effected in the coal and iron and steel industries. 
In addition, it is calculated that by the relief of the 
rates burden, it will benefit to the extent of between 
two and two and a-half million pounds a year. Other 
estimated benefits arising directly from the relief of 
rates are £400,000 a year in the shipbuilding industry, 
£600,000 in the chemical industry, and £3,150,000 
in the textile industries. 


Power from the Sea. 


Some time ago we called our readers’ attention to a 
scheme propounded by Monsieur Georges Claude, the 
well-known French scientist and engineer, whereby 
power was to be generated by taking advantage of 
the difference of temperature between the upper and 
lower levels of the sea. Monsieur Claude claimed that 
the difference, in suitable localities, was sufficient to 
enable him to produce low-temperature steam, and that 
once the required apparatus was installed the power 
would be produced with little or no expenditure on 
running expenses. We criticised the idea from a 
thermodynamic point of view, and also on the ground 
that the capital cost of the plant required would be 
excessive. Monsieur Claude, however, is still con- 
vinced that the idea is scientifically and commercially 
sound. He has just returned from Cuba, where during 
the past year he has been conducting experiments in 
connection with the practical development of the 
scheme. He is reported to be quite satisfied with the 
results he has achieved and to intend to resume his 
investigations in a short time. He speaks of the 
possibility of irrigating by means of his scheme and 
at trifling cost large desert areas in North Africa. 
The possibilities of applying the scheme are now, he 
says, no longer a question of faith, but of certainty. 
Monsieur Claude well known as a brilliant 
scientist and engineer—particularly in connection 
with the production of pure oxygen—that his views 
merit respectful attention. There are, however, 
several grounds, as we have previously indicated, for 
criticising the practical soundness of his scheme. 
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Shipyard Wages. 


In our issue of last week we referred on this page 
to the agreement between the Shipbuilding Employers’ 
Federation and the Amalgamated Society of Wood- 
workers at Carlisle regarding the proposed uniform 
wages scheme for time workers, which was to be 
applied to all members of the Woodworkers’ Society 
in federated shipyards, provided that normal relation- 
ships were restored in all the federated districts. 
At the same meeting it was agreed that the claim put 
forward by the joiners now on strike at Belfast should 
be referred to arbitration. It is with regret that we 
note that the result of the ballot on this decision held 
in Belfast on Monday last was 223 votes for arbitra- 
tion and 1278 votes against it. The joiners have now 
been on strike for twenty-four weeks, and although 
there are only about 1500 men immediately affected, 
over 6000 men in other trades are idle, on account of 
the enforced stoppage of work on ships under con- 
struction. It is expected that unless an early settle- 
ment is come to it will be necessary to cease work 
on the new White Star motor liner “ Britannic,”’ 
which was recently launched from Harland and Wolff's 
yard. In spite of the adverse vote, it is to be hoped 
that some new move in the direction of a settlement 
may be made. It is pointed out that had the strike 
not taken place work for over 12,000 men would be 
provided on the full slipways of Harland and Wolff's 
Queen’s Island Yard alone. 


New Graving Dock at North Shields. 


On Tuesday, October Ist, the new graving dock 
at North Shields belonging to Smith’s Dock Company, 
Ltd., was formally opened by the Anglo-Saxon 
Petroleum Company's tanker “‘ Mitra,’’ which entered 
it in order to undergo extensive repairs. The new 
dock, which has a length of 480ft., with a width of 
68ft. and a depth of 24ft., replaces the firm’s old 
No. 5 dock. In order to construct the new dock, it 
was necessary to excavate some 130,000 tons of earth, 
and about 60,000 tons of concrete were used in the 
construction of the floor and the walls. The scheme 
was designed by Mr. Thomas Hanning, of Newcastle- 
upon-Tyne, and the contract carried out by J. G. 
Thomson and Sons, of South Shields. The dock can 
be emptied in three-quarters of an hour by utilising 
the pumping machinery installed for the No. 6 dock, 
for which special sluice valve controls and culverts 
have been provided. The old No. 5 dock has been 
roofed over at the yard level with reinforced concrete, 





about £26,000,000 a year. Of this sum, the coal, iron 





and within it provision has been made for the boiler- 





house, the air compressor plant, and the oil storage 
tanks. The latter are seven in number, with capa- 
cities varying from 250 up to 1000 tons, the total 


capacity of the tanks aggregating 4000 tons. The 
new scheme also includes a new platers’ shed, plate 
and angle racks, and a new boilermakers’ shop, the 
upper floor of the last-named shop containing the 
boat-builders’ shed and the carpenters’ and the 
boilermakers’ stores. New welding equipment has 
been put down, and advantage has been taken of the 
opportunity to extend the fitters’ shop, which 
now particularly well equipped for the handling of 
oil engine repairs. The new graving dock and the 
shops we refer to above constitute a noteworthy 
addition to the dry-docking facilities on the North 
East Coast. 


Is 


Transmission Lines. 


A LEADING authority on electrical development 
recently outlined the chief motives which inspired the 
Central Electricity Board in promoting its overhead 
transmission scheme—necessitating the erection of 
pylons or towers in beauty spots—and has analysed 
the opposition to the scheme. Special attention, he 
explained, had been paid by the Central Board to the 
preservation of local amenities in the Lake District 
and the South Downs, and the Board had secured the 
assistance of leading architects and authorities on 
landscape design. The Board was under obligation 
to bring electricity to the most remote districts in 
the country, and ultimately to link up the whole 
country within one scientifically elaborated scheme. 
It had therefore been impossible to avoid the erection 
of transmission towers in the Lake District and over 
the South Downs. Negotiations had been carried out 
with local authorities, county councils, associations 
representing special interests, and societies for the 
preservation of rural beauty and other local amenities, 
but a position had been reached where no further con- 
cessions could be made if the national scheme was to 
operate at all. The negotiations and conferences in 
the Lake District and South Downs had already 
occupied the greater part of this year, and they had 
encouraged innumerable parties of local authorities 
and local interests in their determination to carry out 
a policy of complete obstruction. The opposition had 
got beyond the stage where the desire to preserve 
local amenities was the one motive, and it was surely 
time that an investigation was needed, not merely into 
the origin of the demands and complaints, but also 
into the constitution and functions of the bodies and 
even of the individuals moving behind the opposition. 


H.M. Airship R 101. 


On Wednesday of this week the Air Ministry 
afforded us an opportunity of inspecting the airship 
“R101” in her shed at Cardington. The shed 
trials of the vessel were completed successfully on 
Tuesday. To-morrow—Saturday—it hoped to 
move her under the control of a ground party of 400 
men from her shed to the mooring tower, about a 
mile distant. At the tower she will probably remain 
for about two days, during which time her engines 
will be run up to full power and other tests mace. 
Thereafter she will proceed on home flight trials, 
which, it is expected, will occupy from three to 
six months. The vessel is equipped with five 
Beardmore heavy-oil “Tornado” engines, each 
capable of developing 585 horse-power. Four of the 
engines, giving a total of 2340 horse-power, will be 
available for driving the vessel ahead. The fifth, 
fitted with a negative pitch propeller, will be used 
when the motion has to be reversed. This arrange- 
ment is more or less temporary. Light alloy propellers 
are now being developed which may enable the 
original plan of fitting all the propellers with reversible 
blades to be carried out. The Airship Guarantee 
Company’s vessel “‘ R 100," which has been con- 
structed at Howden and which is of radically different 
design, is expected to complete her shed trials within 
the next fortnight. We desire to call our readers’ 
attention to a leading article on the “ R 101” which 
appears on page 361 of this issue. 


1s 


The Battersea Power Station. 


Tue Boroughs of Chelsea, Kensington, and West- 
minster would appear to have received from the 
Minister of Health and the Minister of Transport a 
sympathetic hearing of their opposition to the erection 
of the Battersea power station. A joint deputa 
tion of the three boroughs recently waited on the 
Ministers, and at a ineeting of the Chelsea Council on 
Wednesday of this week the results were reported. 
The Minister of Health, it was stated, had said that 
the question of erecting the station was unde? the 
constant attention of the Government, which did not 
desire to take any action in the matter which would be 
prejudicial to the health of the community. The 
results of the inquiry initiated by the late Govern- 
ment had not as yet been received. He would have 
to be satisfied with that report before the full scheme 
was proceeded with. The Minister of Transport had 
assured the deputation that no consent would be 
given to the erection of the station unless there was 
satisfactory security that there would be no danger 
to public health or buildings. The official report, he 


promised, would be made available to the public 





after the Government had considered it. 
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An Electrically-Operated Beet 
Sugar Factory. 
No, I. 


Txe beet sugar factory near Allscott, of the Shrop- 
shire Beet Sugar Company, Ltd., is a few miles from 
Wellington, and is alongside the Great Western main 
line between that place and Shrewsbury. One of its 
distinguishing features is that it is electrically operated 
throughout, but it is interesting for a number of 
reasons, as we shall point out in due course. The 
contract for the complete mechanical and electrical 
equipment of this factory was placed with the General 
Electric Company, Ltd., of Magnet House, Kingsway, 
London, and the whole of the machinery for the pro- 
duction of sugar, together with the plant for handling 
the various raw materials, was constructed and sup- 
plied by the company’s Fraser and Chalmers Engi- 
neering Works, Erith, Kent, in collaboration with 
the Erste Brunner Maschinenfabriks Gesellschaft, of 
Brunn, in Czechoslovakia. We understand that the 
whole of the electrical equipment and some 75 per 
cent. of the remainder of the machinery and plant 
in the factory were manufactured in this country. 

The site of the factory was very carefully chosen 
with a view to its being centrally placed, having regard 
to the capability of the surrounding country to grow 
beet, and also as to its proximity to a railway and to 
an abundant supply of water. There is direct com- 
munication by fail with the Great Western line above 
referred to, and the river Tern flows less than a quarter 
of a mile away. The land for miles round is of 
a fertile character, and experience has shown that it 
can produce beet with a very fairly high sugar content. 
All things considered, therefore, the factory may be 
regarded as being excellently placed. It was laid out 
to deal with 800 tons of beet per day, and actually, 
we understand, in its first ‘Campaign ”’ it succeeded, 
at times in absorbing upwards of 950 tons in the 
twenty-four hours, the maximum in last season’s 
**Campaign ”’ being 1075 tons in twenty-four hours. 

In describing the plant, which we have had an 
opportunity of thoroughly inspecting, it will be con- 
venient to discuss, first of all, the question of water 
supply, and then the arrangements for receiving, 
storing and conveying the roots into the factory, 
before passing on to the processes carried out in the 
production of sugar. Asis well known, large quantities 
of water are needed for the manufacture of beet 
sugar. The Allscott factory requires from three to 
four million gallons per day. As is also well known, 
effluents from some of the processes of beet sugar 
manufacture are unsuitable for discharge direct and 
without treatment into streams or rivers, the waters of 
which are, downstream of the factory, drawn upon 
for potable purposes or which contain fish. The 





Fic. 2--MOTOR-DRIVEN PUMPS FOR FACTORY WATER 


the process is as follows :—The effluents from various 


processes are, first of all, passed through two scraper | 


screens, which remove the coarser matter in suspen- 
sion. The effluent is then mixed with milk of lime, 
which has the effect of neutralising its acidity and of 
coagulating and precipitating the lighter impurities, 
with the result that they are deposited in an arrange- 
ment of filter and settling tanks—a Penell-Wylie 
patent supplied and designed by F. W. Brackett and 
Co., Ltd., of Colchester. The liquid is allowed to flow 
into these tanks after liming. The quantity of lime 
milk added is regulated to make the effluent neutral 
after it has passed through the filter arrangement. 
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the river. 


is not in progress 
very much less water is, of course, required, and for 
use during the major portion of the year there is a 


When the “‘ Campaign’ 


smaller electrically-driven pump and an entirely 
separate 3in. pipe line. The river water, though 
somewhat hard, is of excellent quality and is used for 
all purposes in the factory without treatment. 

The arrangements for receiving and storing the 
beet and for conveying it to the factory will be best 
understood by the aid of the accompanying plan, 
Fig. 1. The roots arrive at the factory both by road 
and rail. During last season’s “‘Campaign”’ about 
equal quantities were conveyed by each way. It is 
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Fic. 1—GENERAL PLAN OF THE ALLSCOTT 


A higher alkalinity would not admit of a fast 
enough decomposition of the soluble matter, especially 
of sugar, contained in the effluent, and it would defer 
decomposition to a later period, when the effluent had 
nearly reached the river. The absorption of oxygen 
from the neighbourhood caused by this decomposition 
would seriously threaten fish life. 

The discharge from the settling tanks, which takes 
place from the tops and is hence comparatively clear, 
is led to a specially designed weir, over which it is 
allowed to flow in a thin layer, in order to effect a 
maximum of oxidation, after which it spreads out 
over a large expanse of grass land, which is only sub- 





——  « WR (Shrewsbury & Wellington) 








Beer SUGAR FACTORY 


of paramount importance in beet sugar manufacture 
that, when once a “Campaign” has started, there 
should be no failure in the supply of roots or stoppage 
of any kind. Such a failure, even for a short period, 
might, and almost certainly would, result in the loss 
of the whole year’s profits. Hence it is essential to 
make provision for the storage of many tons of the 
beet in order to allow for irregularity of delivery. 
At the Allscott factory three rectangular areas, one 
measuring some 1000ft. long by 100ft. wide, and two 
other areas, each of about half that length by the 
same width, have been prepared as storage grounds by 
being surfaced with tarred macadam. Provision has 





SUPPLY 


question of how best to treat these effluents has, in | merged to a very slight depth, before making its way 


the past, been found to be one of the most difficult 


to the river. The sludge is removed from the settling 


problems confronting the beet sugar factory engineer. | and filtering tanks at intervals, and is disposed of by 


The vegetable matter in suspension and solution in 
these effluents is subject to decomposition and putre- 
faction, with the result that liquids become offensive 
to the smell and may seriously pollute streams into 
which they are discharged, besides being highly 
detrimental to fish life, since they greedily absorb 
oxygen from the water with which they are mingled. 

It is general knowledge that for the cleansing of 
effluent waters no really satisfactory solution has 
been found up till the present. The system of treat- 
ment employed at this factory is a development of 
the method originally evolved by Dr. B. J. Owen and 
his colleagues of the Institute of Agricultural Engineer- 
ing of the University of Oxford. Briefly described, 





being pumped to a drying dump. 

This method of cleaning the effluent, although still 
in an experimental state, has already shown good 
results, and appears to justify the hope that a final 
solution of this difficult problem is not far off. 


For abstracting the water from the river during | 


the time of the “Campaign ’”’ and conveying it to the 
factory there are two horizontal-spindle Drysdale 
centrifugal pumps—see Fig. 2—each driven by a 
180 B.H.P. pipe-ventilated ‘“‘ Witton ’’ motor, one 
pump being capable of delivering the full quantity of 


water required in the factory through a I4in. pipe | 
which is laid, throughout, underground. The pumps | 


and their motors are housed in a small building near 





Fic. 3--SLICE 


CATCHER 


been made for increasing the lengths—and hence the 
storage capacities—of each of these areas or dumps 
should the necessity arise, but with their present 
dimensions they will, collectively, receive from 
20,000 to 35,000 tons of roots, which may be stored 
|in piles from 8ft. to 16ft. high, according to weather 
conditions, and the quality of the beet. The lesser 
quantity would keep the factory in full operation 
for more than three weeks. The 1000ft. by 100ft. 
area is set aside for the reception of roots coming to 
the site by road, the other two areas being for those 
coming by rail. 
| When the establishment was first put to work the 
transportation of the beet into the factory was 
entirely effected by means of belt conveyors, which 
also carried out the storage of it in heaps. Later on, 
| however, a system of water carriage was installed, and 
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the two methods are now available. We will discuss 
the conveyor system first. 

The beets arriving by road are, after passing over 
a weighbridge, placed at the entrance to the factory 
site, tipped from the vehicles in which they arrive 
into two concrete hoppers, the discharge from each 
of which is on to a combination of slat and belt con- 
veyor, which runs below ground level, parallel with 
the roadway. These conveyors, the rate of travel, 
and hence the capacity of which is adjustable, dis- 
charge the beet into the boot of an elevator which 
raises and delivers them on to a further belt conveyor 
running at right angles to those first mentioned and 


operated by G.E.C. “‘ Witton ’’ motors. The portable 
conveyors have motors of 3 B.H.P., the other con- 
veyors being driven by motors up to 12 B.H.P. 
according to their length. Push-button control is 
employed. 

For beet arriving by rail the arrangements are some- 
what different. The wagons coming from the Great 


Western main line are brought on to the site by loco- 
motives, and, after being weighed, are arranged in the 
Sugar Company’s sidings. Thence, as required, they 
are hauled to & “‘ Marshall ’’ tippler—see Fig. 9, page 
360—made at the Fraser and Chalmers’ Works, which 
discharges the contents bodily into a concrete hopper. 





The alternative water carriage of the beet is effected 
in the following manner. Flumes formed by excavat- 
ing channels to a depth of some 2ft. and lining them 
with concrete are run to one point on the road recep- 
tion platform, and to one point on the railway siding. 
Arranged on staging over these points are series of 
nozzles similar in shape to the monitors of fire floats, 
projecting downwards. The vehicles containing the 
beet—whether road or rail—are drawn below these 
nozzles, which are directed on to them at an angle. 
On water being forced through these nozzles the 
contents of the vehicles are flushed out of the vehicles 
and descend, along with the water, into the flumes. 





Fic. 4 BATTERY OF JUICE 


proceeding right across the storage areas at their mid- 
point direct to the sugar-making building. By that 
means the roots can be taken into the factory as they 
arrive. Alternatively, they can be diverted on to 
either one of two further belt conveyors, arranged in 
line at right angles to the conveyor running to the 
factory and parallel with the storage areas, one extend- 
ing to one end and the other to the other end of the 
latter, each conveyor being some 500ft. long. The 
discharge from these conveyors can be made at any 
desired point by of automatic travelling 
trippers, and the roots can, by means of portable 
conveyor-elevators see Fig. 8, page 360 — be stacked 


means 





FiG. 6-BATTERY OF FILTER PRESSES 


to any required depth and in any position in the 
dumps. In this way the whole storage area can be 
made available. 

The belt conveyors are reversible, so that when it 
is desired to send beet from the dumps into the 
factory it is only necessary to change the direction of 
their running and to feed the roots on to them, which 
is effected by the aid of the portable conveyors, the 
latter being, in turn, fed by men with forks. Arrived 
at the centre point in the length of the dumps—that is 
to say, the place at which the conveyor running into 
the factory passes over them—-the beet are lifted to 
and discharged upon that conveyor, which takes 
them direct into the factory. All the conveyors, 
elevators, &c., including the portable stackers, are 





HEATERS 


~ 


Fic. 5--95 


This tippler, whichis entirely automatic in the clamping 
and supporting of the wagon during the elevating and 
tipping motion, is electrically worked, the operation 
being controlled by push buttons. The motor is of 
15 H.P. It is claimed for this machine that, owing to 
the forward motion imparted by it to the beet, with- 
out the discharging edge of the wagon being lowered, 
the breakage of the roots is less than when they are 
unloaded by hand. 

At the bottom of the hopper is a combination of slat 
and belt feeder, which delivers the to the 
elevator seen in the background in Fig. 9, which, in 
turn, delivers them to the belt conveyor system so 


roots 


that they may be dealt with in the same manner as 
are the roots arriving by road. 

As each batch of beets is delivered a fair sample is 
taken—in the presence of the farmer’s representative 
and the consignor, if he so desires it—weighed, 
washed and weighed again. As the gross weights of 
the wagons are known, the net weight of a load of 


| beet can be arrived at, and it is on that basis that 


payment is made to the growers. Immediately 
following the second weighing the sample is analysed, 
and the sugar content determined by polariscope, a 
very complete record being kept. For the operations 
just enumerated there is a small laboratory near the 
dumping stage, which is equipped with all the neces- 
sary machines and apparatus. 


8.H.P. MoTorRs DrRivinc CO; PumPs 


The latter are given a falling gradient and are all 
connected to a sump formed below ground level 
adjacent to the sugar building. For lifting them to 
the level in the building in which the first operation 
in manufacture is carried out, an air-lift device has 
been installed. It comprises a vertical pipe 18in. in 
diameter, which is taken down into the sump, and 
upwards to a height of 21lft. At the top, this pipe is 
bent over towards the sugar building, into which it 
is led on a falling gradient. Air under pressure can 
be introduced at the lower end of the vertical pump 
through a specially shaped nozzle, and there are 
means for priming the pipe with water. When the air 





FIG. 7—GENERAL 2 INTERIOR |VIEW OF SUGAR BUILDING 


pressure is turned on the air bubbles up through the 
water, thus reducing its specific gravity and causing 
it to rise in the pipe, the device becoming, virtually, 
an air lift pump, and a continuous flow of water is 
set up. As the specific gravity of the beet is only 
very slightly greater than that of the water, the beets 
are carried upwards with the stream, and on reaching 
the bend at the top of the pipe they flow downwards 
by gravity into the factory. As a matter of fact, so 
strong is the flow produced in this device that much 
heavier objects than the beet roots are sucked up 
as well. It is not at all uncommon for stones as large 
as a man’s fist, and larger, to pass up the pipe, and it 
has been necessary to arrange stone traps at two points 
in the downwardly falling portion. The stones so 





350 





THE ENGINEER 


Oot. 4, 1929 








trapped are removed at intervals through doors 
formed in the spouts leading from the traps. We 
understand that the weight of water required for this 
method of conveying and elevating the beet is about 
five times that of the beet dealt with. The air 
employed is compressed to a pressure of about 
one and a half atmospheres. 

Having discussed the methods of obtaining water, 
of treating the effluents, and of receiving, storing 
and conveying the beet, we can now proceed to 
describe the various processes through which the beet 
passes as the sugar is being extracted from it. Our 
readers are familiar with the general outlines of beet 
sugar manufacture by the diffusion method. Briefly 
recapitulated, they are as follows :—The roots after 
very careful washing and weighing are cut into shreds 
so as to expose as much surface as possible. These 
shreds, or cosettes, as they are termed, are treated with 
hot water in a series of what are known as diffusion 
vessels, in which the largest possible percentage of the 
sugar that they contain is abstracted. The raw juice, 
as the discharge from the diffusers is called, is then 
subjected to various clarification processes and is 
then deprived of the great majority of its water till 
finally sugar crystals form, and on the last traces of 
moisture being removed the final product is obtained. 
Put thus shortly, the whole thing sounds easy and 
simple, but as a fact beet sugar manufacture is an 
exceedingly difficult, intricate scientific undertaking 
which calls for the exercise of great skill in every single 
one of its stages. 

The first process gone through after the beet 
reaches the factory is washing. By the water con- 
veying system a certain amount of cleansing has 
taken place, but washing is by no means complete. 
At Allscott the cleaning is carried out in an 
exceptionally large machine, which is divided 
into four separate divisions, or chambers, from one 
to the other of which the roots are passed in succession 
by revolving arm agitators. Each chamber has its 
own separate supply of fresh, clean water, and by the 
time the roots reach the final division they have 
become thoroughly clean the cleaning being effected 
by roots being rubbed one against the other by the 
action of the agitators. In the washer any stones or 
other heavy matters, which may have been carried 
past the stone traps above referred to, sink to hoppers 
formed in the bottom of the tank. These hoppers 
are furnished with valves which open automatically 
at intervals. The last division of the washer has, in 
addition, a further valve which can be opened by 
hand. This multiplication of means for the trapping 
and removing of hard foreign substances may appear 
superfluous to those unfamiliar with beet sugar manu- 
facture, but if the utmost care were not taken, very 
serious injury might be caused to the machines 
employed in the next process, that of slicing the beet. 
In addition to the agitators, of which mention has 
been made, the washer is provided with large per- 
forated paddles which are attached to, and revolve 
with, the same shaft which revolves the agitators and 
which serve to remove leaves or other light. foreign 
objects. 

The roots discharged from the washer are taken 
by an inclined screw conveyor, which incidentally 
acts as a final washer, to an elevator that raises them 
to the top of the building. There they are delivered 
to an automatically-recording weighing machine, 
from which they are led to one or other of the hoppers 
of three slicing machines. Each of the latter com- 
prises a rapidly revolving horizontal dise which is 
enclosed in a circular casing and is furnished with 
specially shaped knives that cut up the whole of the 
beet into cosettes. The sliced cosettes fall from the 
slicing machines into a scraper conveyor arranged 
over a battery of sixteen diffusion cells, into any 
one of which they may be delivered as desired by 
means of swivelling shoots attaehed to the underside 
of the conveyor, each shoot serving four of the cells. 
Some of these shoots are seen to the left-hand side in 
Fig. 7, the diffusion cells being on the floor below. 


The diffusion cell is a cylindrical steel vessel 
arranged vertically and furnished with a perforated 
screen at the bottom and a domed bottom plate. 
In practice, twelve of the cells are in service together, 
while the remaining four are laid off. All the cells are 
connected together by a system of pipes and valves, 
and the arrangements are such that hot water, the 
temperature of which can be controlled as desired, is 
circulated through all the cells in succession, extract- 
ing sugar from the cosettes as it travels along, so 
that it continually increases in sugar strength. When 
all the sugar possible has been extracted from the 
cosettes in one cell that cell is removed from the circuit 
and one of the four cells which were laid off to start 
with is cut in its place, after, of course, being furnished 
with a fresh charge of cosettes. Thus the process is 
continuous. As soon as @ cell is taken out of circuit 
the spent cosettes are discharged from it through a 
side door at the bottom, the interior is washed out by 
water jets and a fresh charge of cosettes inserted so 
as to make it ready again to take its place in the 
circuit. The washing water is conserved and used 
again. 

The exhausted cosettes, to which the name of pulp 
is now applied, are passed through various processes 
which will be described later. Meanwhile we propose 
to follow the liquid discharged from the diffusion cells 

the raw juice—in its progress through the factory. 
It would be out of the question in the space at our 








disposal, and possibly wearying to our readers, to 
describe in minute detail all the various stages 
through which this juice has to pass before the final 
product is obtained. Before that point is reached the 
liquid is taken hither and thither, up to the top of 
the building in order only to find its way down again, 
and, in fact, its travels are of a most bewildering 
nature. We shall, therefore, confine ourselves to 
discussing the different processes in broad outline. 

After issuing from the diffusers the juice is passed 
through a pulp catcher, embodying brass screens, to a 
double measuring tank, where its volume is accurately 
determined. From there it is pumped to either 
one of three tanks, each furnished with revolving 
paddles, in which milk of lime in the desired quantity 
is added to it. The milk of lime is made on the site 
and its preparation will be described later. After 
agitation for some time in the lime mixers the mixture 
is passed through heaters to a series of four vertical 
steel vessels, where it undergoes first carbonation. 

We may here break off to explain that, broadly 
speaking, it is necessary to pass the juice through 
heaters between each separate process, so that it may 
remain sufficiently liquid. These heaters—see Fig. 6— 
are warmed by exhaust steam from what are known 
as the evaporators, to which reference will be made in 
due course. 

The purpose of carbonation is to precipitate the 
lime contained in the milk of lime and in that way to 
remove as high a proportion of the beet fibre remain- 
ing in the juice and as much of any other impurities 
that it may contain as possible. Carbonation is 
effected by allowing carbon dioxide gas to bubble up 
through the mixture of juice and milk of lime in the 
earbonators. The result is the conversion of the 
calcium hydrate into calcium carbonate, which, being 
insoluble in water and of greater specific gravity, 
tends to sink to the bottoms of the carbonators, 
taking with it a large proportion of the foreign matters 
in suspension and to be deposited in the form of mud. 
The motors operating the CO, pumps are shown in 
Fig. 5. Much extraneous matter still remains in the 
juice, however, and the discharge from the first 
carbonators, after further heating, is forced under 
pressure by a pump through a battery of eight filter 
presses—see Fig. 6. In the latter the chalk mud, 
beet fibre, &c., is removed, the matters arrested 
forming cakes in the presses. As these cakes retain a 
certain amount of sugar, warm water is forced through 
them after the flow of juice has been stopped. The 
sweet water thus obtained is used for preparing 
milk of lime, as will be explained later, any occasional 
surplus there may be being mixed with the filtered juice. 
The “‘ de-sweeted ’’ cake, as it is called, on being 
removed from the presses, is stirred into a paste 
and is pumped away to dry through an elevated pipe, 
which is carried on a gantry and is furnished at its end 
with a flexible hose so that the discharge may be 
spread over a wide area. The pumping is done by 
two force pumps. Compressed air has also been found 
useful in cases of emergency. The sludge is given 
away without charge to farmers for use as manure, for 
which purpose it is, in many districts, found to be 
valuable. 

The juice from the filter presses undergoes a second 
carbonation process in three carbonators which are 
somewhat smaller in size than the four vessels of the 
first stage, and is thereafter heated and filtered. The 
filters employed in this and subsequent filtrations are 
of a different type from the filter presses employed 
after the first carbonation. They consist of a series 
of fine canvas bags depending from horizontally- 
arranged slotted pipes, to which they are connected in 
such a way that the juice, in order to obtain access 
to the pipes and escape from the filter, must pass 
through the canvas. These hanging bags, of which 
there are some thirty in each filter, are contained in 
a lagged tank, and the ends of the pipes open into a 
channel running alongside the tank, by which the 
filtered juice makes its way from the filter. For some 
of the processes these filters are open to the atmos- 
phere, and the only pressure applied is that due to 
the head of juice—12in. or so—above the pipes. For 
other processes the tanks are covered and pressure is 
employed. 

(To be continued.) 








Low-Temperature Carbonisation. 


On Wednesday, September 25th, members of the 
Institute of Fuel visited a number of low-tempera- 
ture carbonisation plants which are being tried out on 
a large scale at gasworks in and around London, as 
recorded on page 364 of this issue. 

Following the inspection, a meeting was held in 
the rooms of the Chemical Society at Burlington 
House, Piccadilly, London, W. 1, for the purpose of 
discussing the plants. Sir William Larke, a member 
of the Council of the Institute and Director of the 
Federation of Iron and Steel Manufacturers, presided. 

Dr. E. W. Smith said that the occasion marked an 
epoch in the development of low-temperature car- 
bonisation, for it demonstrated, not only for this 
country, but for all the world, that low-temperature 
carbonisation was being tried out on a commercial 
scale in a number of places. All the plants visited 
were being tested with the goodwill and with the 








assistance of the gas industry, and that fact gave the 
lie to the statements which had been made to the effect 
that the gas industry was out to stultify the develop- 
ment of low-temperature carbonisation. He asked 
what would be the labour requirements, the ground 
space occupied by the carbonising plant (apart from 
the auxiliary plant), and the capital cost of a plant of 
each type to deal with an input of, say, 500 tons per 
day. 

Mr. W.H. Patchell said that it would be useful to have 
a technical balance sheet of the different processes, 
showing what each could produce from a ton of coal, 
and also to have particulars of the temperatures at 
the different stages in the different plants. 

Mr. H. M. Ridge asked for information as to the 
life of the drums used in the K.S.G. plant. 

Mr. A. H. Lymn expressed regret that the K.S.G. 
plant inspected at Greenwich had not been in actual 
operation at the time of the visit, and recalled that 
when he had visited a plant of that type at Karnap, 
near Essen, it also was out of action temporarily. 
On the occasion of his visit to Karnap, however, he 
had investigated very fully the particulars of the 
operation of the plant, and also the financial results ; 
books were laid before him showing the prices obtained 
for the coke—which was screened to different sizes 
the prices allowed for the coal, &c., and under the 
conditions prevailing there a profit was undoubtedly 
made. At the time of his visit, something had gone 
wrong with the drum, and the plant was not in opera- 
tion for some weeks afterwards. It was rebuilt, how- 
ever, and he believed it had worked quite well since. 
Generally speaking, he said it appeared to him that 
there was a tendency on the part of the protagonists 
of the different low-temperature carbonisation pro- 
cesses to fix fancy prices for the products. The whole 
essence of success of these plants was obviously the 
price of coal and the price of the coke produced, but 
he had never yet seen a case in which the figures had 
been worked out on the basis of an ordinary market 
price for coke. It was on that basis that they must 
be judged, for the by-products would not fetch 
enormous sums of money. 

Dr. Anderson, who had visited the Karnap installa- 
tion of the K.S.G. plant some years ago on behalf of 
the South Metropolitan Gas Company, said that on 
that occasion it was working. It was producing an 
excellent fuel and was giving entire satisfaction in 
Germany. The plant at Greenwich was out of action 
at the time of the visit of the members of the Institute 
because the fan in connection with the producer had 
failed. The fuel produced by that plant was a very 
good domestic fuel. The structure of the plant repre- 
sented a marvellous piece of engineering, but one felt 
that it must be very costly. In order to be able to 
judge of the success of the processes, however, one 
must have information not only of the initial costs, 
but of the costs of operation. It should also be borne 
in mind that the different processes set out to produce 
different fuels. The K.S.G. and the Fuel Research 
Board’s plant obviously catered for the domestic 
market, whereas the Salermo plant catered for the 
industrial user, and one could not compare two types 
of plant which catered for different markets. 

Mr. R. MacLaurin asked whether the solid fuel 
produced by the Hird process had been used in the 
foundry. 

Mr. John Roberts agreed that it was unfortunate 
that three of the plants inspected were not actually 
distilling coal at the time of inspection, but he did 
not think that any of the difficulties that had been 
observed were such as could not be overcome. Refer- 
ring to a statement that Mr. Herry, Director of the 
Centrales Electriques des Flanders, had carried out 
extensive tests and had reported that 720 kilos. of 
hot semi-coke produced by the Salermo process had 
given the same results as one ton of the raw coal when 
burned on a chain grate, he said that that statement 
really meant nothing, because it might be equally 
true of 720 kilos. of hot metallurgical coke or hot gas 
coke; it all depended on the sensible heat of the 
semi-coke, for they were comparing a hot semi-coke 
against a cold raw coal. Again, it was stated that 
comparative tests on boilers between the pulverised 
semi-coke and its pulverised parent coal were carried 
out, and it was found that the semi-coke gave an 
increased evaporation of 14-5 per cent. That was all 
very well, but what was the heat energy required, 
what did it cost to prepare the semi-coke, and did the 
increased evaporation of 14-5 per cent. really com- 
pensate for the cost of preparation of the fuel? He 
could not understand a statement that the flexibility 
of the plant made the process adaptable to a wider 
range of materials, varying from water-rich lignites 
and slurries to strongly coking coals, and that in the 
latter case the re-circulation of part of the semi-coke 
had solved a very difficult problem, as such coals 
could not as a rule be treated directly without pre- 
treatment. After all, he said, the fuel being manu- 
factured was going to be mixed with coal in another 
retort, and why circulate semi-coke in order to make 
a semi-coke for further re-circulation ? 

Mr. A. Sadgrove said it was important to state, 
when giving figures as to the costs of operation of the 
various plants, whether they were working at full 
capacity. He understood that in the K.S.G. plant 
some portion of the “cooked” material was put 
through the retort a second time, and it was important 
that a note should be made of any fact of that kind 
when working to a common denominator. 
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Mr. Pendennis Wallis asked what was the life of the 
superheater tubes in the K.8.G. plant and whether 
they had suffered from such oxidation ? 

Mr. Reber asked what amount of fuel was consumed 
in the working of the plants ? 

Mr. Irwin, as an exporter of coke and coal, assured 
the meeting that in other countries, and particularly 
Scandinavia, there would be a very great demand for 
any kind of low-temperature fuel produced. It was 
important, however, that that fuel must not cost 
more than ordinary coke. 

Mr. G. H. Robus drew attention to the fact that 
the men operating the Fuel Research Board’s type of 
plant were working under excessively hot conditions, 
and asked if it would not be possible to reduce the 
temperature. 

Mr. C. H. MeCale asked whether a non-coking coal, 
if blended with a coking coal, could be treated by 
the K.S.G. process. He also asked whether the semi- 
coke would withstand without undue breakage the 
handling to which such materials were subjected in 
transport. 

Mr. Finlayson emphasised that maintenance costs 
must not be dissociated from capital costs, because 
although, by reason of refinement of plant and 
material, the capital cost of a particular plant might 
be appreciably greater than that of another it might 
occupy @ more favourable position in the ultimate 
balance sheet by reason of lower maintenance costs. 


Tue RICHMOND AND GREENWICH PLANTS. 


Dr. C. H. Lander, Director of Fuel Research, Fuel 
Research Board, discussing the objects of the experi- 
ments with the Fuel Research Board plant at Rich- 
mond, which plant was selected by the Gas Light and 
Coke Company with the Trades Facilities Board and 
the Government for the purpose of a commercial trial, 
if assisted by a Government guarantee, said that the 
plant was not looked upon by the Research Board as 
in any way competitive with any other plant in the 
United Kingdom or even in the world. It was installed 
at Richmond as the result of a succession of circum- 
stances. Soon after the war, when the Fuel Research 
Station was started at Greenwich, the Board was 
asked to help to elucidate a number of problems, one 
of which was low-temperature carbonisation. The 
mere establishment of data on the basis of experi- 
ments on quantities of a few grammes or a few hun- 
dredweights was of very little help to anybody 
engaged in industry and who wanted to make a profit 
from some commercial process, so that in addition to 
obtaining data on a small scale—-which, of course, was 
a very necessary function of any research organisation 

one of the main objects was the obtaining of accu- 
rate data on a larger scale. Low-temperature carbon- 
isation had been used as a means of carbonising 
Scottish shale for the last hundred years. It had 
preceded the petroleum industry and a lot of the 
methods of the petroleum industry had come from 
the methods worked out in the purification and so on 
of Scottish shale. Therefore, it was a perfectly natural 
step—-which he ventured to think almost everybody 
would have taken in such cirecumstances——to investi- 
gate what could be done by an extension of that type 
of plant, particularly as it lent itself thoroughly well 
to the obtaining of data. On the Fuel Research 
Board's plant there was no patent whatsoever ; he 
did not wish to make any reflections on the gentlemen 
who held patents of processes, because they had the 
fullest right to do so, and, indeed, they had to ; but, 
quite deliberately, nobody at all had any vested 
interests whatever in the Board’s type of plant. On 
that account it would probably die a natural death 
very soon, but it would have served its object if it 
provided some data to all those who were working on 
the same problem—and the Board believed it had 
already done so. With regard to the requests which 
had been made for data as to the costs of plants and 
what they could do, he pointed out that the plant 
had to be worked, that it had to be tuned up, and 
that it was necessary to go beyond the stage at which 
it would break down. Those connected with the plant 
had their own ideas as to costs and as to what it would 
do, but accurate data in that respect could not possibly 
be forthcoming for at least another two or three 
years. 

Captain J. Fraser Shaw, Chief Engineer and Officer- 
in-Charge, Fuel Research Station, replied to the dis- 
cussion concerning the Board’s plant at Richmond, 
and emphasised in the first place Dr. Lander’s remarks 
that the plant was the first erected, and that the 
expense in connection with it, therefore, was probably 
much greater than would be the expense of running 
similar plants in the future. As to the capacity of 
the Board’s plant at Richmond, there were forty 
retorts, each of which was supposed to be capable of 
dealing with 3 tons of coal per day, making a total of 
120 tons per day. The capital cost—it was an 
outside figure, and included the cost of such condens- 
ing plant as exists, and the briquetting plant—was 
in the region of £70,000, which worked out at about 
39s. per annual ton carbonised. That was definitely 
excessive. The ground space required was such as one 
might consider to be satisfactory when compared 
with that occupied by other plants; it was 8500 
square feet—71 square feet per daily ton. He believed 
ordinary gasworks practice was considerably in excess 
of that. That figure included the space oceupied by 


the briquetting plant and the condensing plant, but 
not the gasholders. 





The Gas Light and Coke Company’s records of the 
plant compared not unfavourably with the results 
obtained from the working of two retorts almost 


exactly similar at the Fuel Research Station. At 
present only twenty-four of the forty retorts at Rich- 
mond were in use, and each was dealing with from 
2} to 2} tons of coal per day instead of 3 tons. The 
gas made per ton of coal was from 6000 to 7000 cubic 
feet, the calorific value was from 660 to 800 B.Th.U. 
per cubic foot. The number of therms per ton was 
from 48 to 49; the semi-coke—called “ gloco 
made per ton of coal treated was 13 cwt.; and there 
was also 2 cwt. of breeze through jin. mesh. A 
variety of Yorkshire and Durham coals were treated : 
—Horder nuts; 8. Hetton nuts and double nuts ; 
Felling; Silksworth; 8. Hetton unscreened and 
about 10 to 15 per cent. of briquettes. The size of 
coal fed into the retorts was roughly from jin. to 2in. 
The coke to producers was 4 cwt. per ton, which was 
appallingly high, but it would not be so high if the 
full bench were working, and if all conditions were 
correct. It must be reduced, and he believed it would 
be reduced to not more than 2 ewt. per ton. In the 
retorts at the Research Station at Greenwich, 25 
therms of gas were used per ton of coal—that was 
about equivalent to 2 cwt. of coke. That figure of 
25 therms per ton was a fairly substantial one, but 
the setting at the Research Station was an isolated 
setting of two retorts only, and one would presume 
that in a larger setting the heat losses would be cut 
down, and therefore that one would require less than 
25 therms per ton. The amount of tar obtained per 
ton of coal at Richmond was between 17 and 22 
gallons. The amount of ammonia per ton of coal 
was 12 gallons if of 10 oz. strength, but actually the 
strength of liquor was only from 3 oz. to 50z. He 
was not certain that the position in regard to the 
liquor from low-temperature processes was realised ; 
in very few low-temperature processes was it possible 
to get a liquor that was usable, and he was afraid 
that instead of being accounted an asset it would have 
to be accounted a loss, because it would have to 
be treated if it were to be got rid of in most cases, 
though not all. The labour costs at Richmond were 
extremely high, i.e., between 6s. and 9s. per ton ; 
that was hopeless, but it was expected to be reduced 
to something like 5s. per ton. It was due largely tu 
the heat on the top of the retorts, which would have 
to be overcome by better ventilation. The total 
amount of “ gloco”’ sold since starting up the plant 
was about 5000 tons, and the present price was 43s. 
per ton delivered. 

The volatile matter in the “‘ gloco”’ was in the 
region of 10-3 per cent., but at the Fuel Research 
Station the volatile content of the fuel was about 
7 or 8 per cent.; apart from that, the yields obtained 
at the Station from the two retorts were very similar 
indeed to those obtained at Richmond. He was 
unable to give exact temperatures relating to the 
Richmond plant. On the retorts at the Research 
Station there were four pyrometers, one situated 
3ft. 6in. from the top of each retort, and the others at 
intervals of 5ft. below. The temperatures at the 
different levels from the top downwards for the two 
retorts were :— 


Deg. Cent. Deg. Cent. 
l 595 583 
2 590 600 
3 609 605 
4 598 602 


He admitted that the heat at the top of the retorts 
at Richmond was not expected to be anything like 
so great as it had proved to be, and he attributed it 
to a large extent to the fact that the setting was very 
broad, and that it was difficult to get the air across to 
the centre. It was hoped to get over the difficulty. 
As to the strength of the coke, he promised to add 
in writing some information as to the results of the 
tests. A great deal of coke produced at the Fuel 
Research Station had been sold, however, and if the 
breeze were taken out of the coke before it was sold 
there was very little breaking down afterwards in 
ordinary delivery. He could not give figures with 
regard to maintenance, but that problem was con- 
sidered very carefully when the Research Board’s 
retorts were designed. The designers had aimed at 
simplicity and low working costs, and if that could 
be secured, the maintenance costs would probably be 
reduced to the minimum. 


K.8S.G, PLtant at GREENWIGH. 


Mr. 8S. McEwen, replying to the discussion on the 
K.S.G. plant, expressed regret that it was not actually 
working when it was inspected by the members of the 
Institute. It had been working continuously, night 
and day, for four weeks, but had failed unexpectedly 
at three o’clock on the morning of the members’ 
visit, The failure had nothing to do with the car- 
bonising plant however. The trouble was a small 
fan in connection with the gas producer. With regard 
to capital and working costs, labour requirements, &c., 
he did not propose to anticipate what the future would 
show. Before the plant was erected at the South 
Metropolitan Gas Company’s works, very careful 
estimates were made of the capital costs, working 
costs and maintenance, based on the experience gained 
as the result of several years of practical operation 
of the K.S.G. plant in Germany. The estimates of 
yields, revenues and costs had all been tabulated very 





carefully, and they had indicated a good working 








profit, otherwise his company would not have incurred 
the cost of installation. Only the future would prove 
whether those estimates were correct. During the 
next six or nine months of operation a careful record 
would be kept of all expenses on labour, maintenance, 
&c., the cost of all materials used, and the revenue 
received in respect of the products, and the record 
would establish either the accuracy or the inaccuracy 
of the original estimates. He was confident, however, 
that the company would be able to show a satisfactory 
profit, because the fuel made so far was equal to, or 
better than that made in Germany, and he was 
satisfied that the company would secure from it the 
revenue estimated. The revenues from the other 
products had all been estimated at conservative values. 

With regard to fines in the coke, and the reference 
made to the return of semi-coke to the retort, he said 
that his company had succeeded, over periods, in 
returning the whole of the fine dust to the retort with 
the coal. The advantage of that was that the coke 
produced was denser than that produced from raw coal 
alone. Usually about 10 per cent. of the weight of 
the charge was in the form of fine coke breeze dust, 
below jin. in size. The amount of fines produced 
varied a good deal with the conditions of operating. 
During the last four weeks’ run the fines between }in. 
in size amounted to 7 or 8 per cent., but on previous 
occasions it had been as high as 14 or 15 per cent. If 
the percentage were kept below 12 per cent. they were 
able to consume in the retort all their own coke dust 
below jin. and the balance, between }in. and }in., 
would be available for gas producer or other purposes. 

Referring to the drum used on the K.S.G. plant, 
he said that a very prolonged and careful investiga- 
tion had been made of the metals available and their 
pehaviour. The first retort drum made at Karnap 
about five years ago had failed after two years’ con- 
tinuous operation. It was built up of mild steel 
plates, welded in places and riveted ; the rivets had 
failed. The drum as now made had not a single rivet ; 
it was 70ft. long and 10ft. in diameter; the welds 
were hammered gas welds, and after two or three 
years’ operation there was no deterioration of the 
metal. Corrosion was trifling, and there was no warp- 
ing. The method of heating was partly responsible for 
that. There was no free oxygen in the heating gases, 
and the retort was heated uniformly from one end 
to the other, so that there was no distortion or undue 
strain at any part. The company was confident that 
the life of the drum would be sufficiently long to 
enable it to show a satisfactory profit from its opera- 
tion. Dealing with the question as to whether there 
‘was any accumulation of coke or carbon within the 
retort, he said that inside the retort, over that part 
where the carbonisation took place, there were chains 
so arranged that as the retort rotated they dropped 
on to the inner surfaces and served to keep them 
clean. After two years’ operation the thickness of 
scale inside was between jin. and jin. On examina- 
tion of the retort at Greenwich after a week’s operation 
it was found that the inside of the drum was perfectly 
clean. 

The temperature of 500 deg. Cent. to which the 
steam was superheated was very high, but he empha- 
sised the fact that the superheater worked at prac- 
tically atmospheric pressure, and for that reason great 
tensile strength was not needed. Experience in Ger- 
many had proved the superheater to be entirely 
satisfactory. With regard to the treatment of non- 
coking and coking coals, he said that it was possible to 
mix with a highly swelling coal a non-coking coal 
and produce a satisfactory domestic coke, but the 
amount of non-coking coal which could be so added 
must be determined for each individual coal. There 
was no golden rule ; it was a matter for trial in the 
laboratory, and it was possible to forecast thereby 
the results that one might reasonably expect. 


Tue SALERMO PLANT at FULHAM. 


Mr. A. T. de Mouilpied, replying to the discussion 
with regard to the Salermo plant, referred first to 
capital costs and labour. He felt sure his remarks 
would not be interpreted as an attempt at evasion, 
but the retort at Fulham, which was already more 
than obsolete, was built to deal with | ton of non- 
coking coal per hour and about 15 cwt. or 16 cwt. of 
coking coal. The units on the Saar dealt with from 
35 to 40 tons of coal per day of twenty-four hours, 
but the unit now being built, and which the com- 
pany considered to be a desirable standard, was to 
deal with 75 tons in twenty-four hours. It was not 
yet complete, but it was on the basis of that unit that 
the company would ultimately fix capital costs, and 
it would be misleading to attempt ultimately to esti- 
mate them. So far as labour was concerned, at Fulham 
it was found that two men were ample to work the 
retort, and he was quite confident that two men could 
operate a much larger retort. The 75-ton retort— 
apart from accessories—would occupy an area of 50ft. 
by 20ft. 

As to temperatures, he said that at Fulham the 
maximum temperature in the coal itself was 550 deg. 
Cent. and the maximum temperature in the vapours 
was 500 deg. Cent. Coals had been treated at lower 
temperatures, but the figures given were the maxi- 
mum. In the furnace the temperature was from 
800 deg. to 900 deg. Cent. The heat required was of 
the order of 12 therms per ton of coal carbonised. 
Replying to the criticisms that the plant was not 





working at the time of the inspection by the members, 
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Mr. De Mouilpied said that it was stopped in order 
that the visitors might be able to see the remarkable 
motion of the fuel in the retort, which he regarded as 
a by far the most interesting feature. Had the plant 
been working, the visitors would have been able to 
see less than they had seen. Discussing Mr. Roberts’ 
remarks about sensible heat, and the unfairness of 
comparing hot semi-coke from the retort with cold 
coal, he said he had made a calculation of the sensible 
heat of semi-coke leaving the retort, say, at 450 deg., 
and it was extremely small—only just over 1 per cent. 
He attached importance to this matter, not because 
of that 1 per cent., but from the point of view of 
paying a small premium for a very big insurance, i.e., 
the insurance of having’a fuel perfectly dry. With 
regard to the test carried out at Worcester, he said 
it had occurred to him that nobody, as far as he was 
aware, had ever compared a particular coal in boiler 
use with its own semi-coke, and that such a test 
would be of general interest. With regard to the use 
of semi-coke in the retort, he said it was obvious that 
when a strongly coking coal was dealt with in that 
retort there must be a certain degree of agglutination 
and a certain resistance, and that resistance could be 
reduced very much indeed by the use of paddles 
moving slowly. At the same time, it was thought 
that it might be an advantage to mix with the coal 
some of its own semi-coke, partly to dilute it and 
partly to increase the conductivity, and no doubt it 
did increase the conductivity. They were well on 
the way to arriving at the treatment of Durham coal 
without blending with semi-coke at all. Finally, 
dealing with operating costs, he said that for labour, 
supervision, power, water, steam and repairs, the 
cost was from 4s. to 4s. 6d. per ton of coal at Fulham, 
though when a strongly coking coal was treated the 
costs were a little higher. 

Mr. E., M. Salerni, referring to the working of some 
Salermo retorts in the Saar district, said there were 
five retorts each treating about 40 tons of coal per 
day ; four were working generally, the other being 
held in reserve. The thermal efficiency was very 
good, and they could treat a ton of coal, containing 
from 16 to 18 per cent. of moisture, with 12 therms. 
The semi-coke produced contained 13 per cent. of 
volatile matter, as an average, and was used for 
blending purposes with Saar coal to produce a good 
metallurgical coke. The tar was said to be the best 
ever produced there. 

Mr. Hird, dealing with the Hird installation at 
Richmond, said that since it was started there had 
been trouble continually through heating, and the 
point at which it had occurred mostly was about 3it. 
from the bottom of the retort. Coal contracted after 
a certain temperature was reached during carbonisa- 
tion usually, but in that particular case such con- 
traction had not occurred, and the result had been the 
sticking of the charges. It was found, however, that 
when the bottom 3ft. of coal was removed from the 
retorts the coke would discharge. Various attempts 
had been made to overcome the trouble, but none had 
been satisfactory and an alteration to the setting 
had to be made. 

With regard to oil, he said that by the system under 
which the Hird plant worked, passage-ways were pro- 
vided down through the centre of the coal in the 
retorts by means of revolving pokers, the products of 
carbonisation were taken from the retort without 
decomposition. The result was that the oil produced 
was free from tar and free carbon, and it was in such 
a condition that it could be worked up without pre- 
viously being submitted to distillation. If one had 
to distil the oil in order to remove the pitch content 
before it could be worked up, one lost a good deal of 
the heavy oils, which served as lubricants; they 
would be lost in the pitch content. 

The solid fuel produced by the process had not 
been used for foundry purposes yet, but an experi- 
ment had been carried out in which the fuel was used 
in a steam wagon, and it was found that the bulk 
consumed per day was about the same as when 
Welsh steam coal was used. Whereas when using 
Welsh steam coal, however, it was necessary to clean 
out the fires twice a day, when the semi-coke was used 
the wagons would run for three days without 
clinkering. 








DuRING the year 1928, states the annual report of the 
Electricity Supply Committee, the Melbourne municipal 
electricity undertaking sold 84,012,467 units, representing 
an increase of 625,425 over 1927. The revenue was 
£565,279, which showed an advance of £33,631. Expendi- 
ture was £327,873, and the gross profit £237,406. The net 
surplus was £25,000. The average revenue per unit was 
1-615d., compared with 1-72d. in 1927. Modern traffic 
conditions rendered improved lighting in the central area 
of the city necessary. The cost is £30,000, and the work 
is proceeding. When the undertaking is completed it is 
expected to afford better distribution and absence of 
glare. The area of direct-current supply has been further 
reduced, and is now limited to the central area. The con- 
nections at the end of the year numbered 107,261, an 
increase of 8664 ; consumers numbered 24,354, an increase 
of 753. The power-house capacity at the end of 1928 was 
37,500 kW and the load factor for the year was 33-45 per 
cent. The total cost of energy generated was 1-089d., 


but a good deal of energy was purchased in bulk from the 
Electricity Commissioners at the base price of 0-483d. The 
total supply costs per unit sold, including capital charges, 
were 1-291d. 





The Shipping, Engineering and 
Machinery Exhibition at Olympia. 
No. IV. (Conclusion).* 


Broom aND Wape, Ltp. 


THERE were on the stand of Broom and Wade, Ltd., 
of High Wycombe, half a dozen air compressors of 
various types, with one sectionalised so as to show— 
as in Fig. 80—the arrangement of the working 

















FiG. 78--VALVES FOR PNEUMATIC HAMMER 
parts, together with a number of pneumatic tools, 
among which we have chosen the hammer illustrated 
by Figs. 78 and 79 for notice. 

One of the outstanding features of these compressors 
is the effectiveness with which they are water-cooled. 
It will be seen that the whole of the cylinder head is 
available for water cooling, instead of, as is the case 
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Governing is controlled by a deadweight governor, 
so arranged that on a predetermined pressure bei 
reached in the air receiver, the suction valve is raised 
from its seat, so that the compressor during the 
unloaded period is running on frictional load only. 
This arrangement has decided advantages over the 
systems of governing where the suction is cut off 
entirely. With that method a partial vacuum is 
created on the top side of the piston, and the tendency 
is to suck oil past the piston rings in addition to 
absorbing more power. All the bearings of the 
machine are positively lubricated by a chain-driven, 
valveless oil pump, and the whole of the moving parts 
are totally enclosed. The compressor illustrated is 
capable of compressing 600 cubic feet of free air per 
minute to a pressure of 100 lb. per square inch, but 
this type is made in several sizes of from 4 cubic feet 
up to 1200 cubic feet per minute, and for pressures 
up to 120 lb. per square inch. 

The pneumatic hammer shown in the sectional 
view, Fig. 79, is of the flush riveting type. In it 
one of the most interesting features is the valve shown 
in Fig. 78. This valve is very simple in action, but 
must involve some ingenious drill jigging in manu- 
facture, as will be grasped from an inspection of the 
illustration. The upper seat is shown on the right, 
the valve proper above and the lower seat on the left. 
The two seats are put face to face, with the valve 
plate in the recess between them. The plate is 
reciprocated by the variation in pressure on its two 
faces, and alternately opens and closes the perfora- 
tions in the seats. During the working stroke air is 
admitted to an ejector, which creates a partial vacuum 
beneath the piston and increases the force of the 
blow. A constant supply of air is provided beneath 
a collar on the rivet snap, which holds the snap back 
on its seating and consequently relieves the operator 
of the effort necessary to keep the tool up to its work. 
A retaining ring is provided to prevent the snap being 






































Tue Exciter 


with some designs, being occupied by the valves. 
The value of this arrangement will be appreciated 
when it is remembered that the highest temperatures 
are naturally produced at the end of the compression 
stroke, so that it is desirable to provide the maximum 
cooling effect at that part of the cylinder. Take, for 
instance, a cylinder of 12in. bore; the head provides 
a cooling area of 113 square inches, while the last 
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inch of the walls gives only 37-6 square inches. 
Again, by adopting multiple cylinders ‘in place of one 
of large diameter, as is the general practice in com- 
pressor design, this machine gains a decided advan- 
tage in cooling area. The construction of the valve- 
operating gear is shown so plainly in the drawing 
that it needs no description ; but it should be noted 
that the mechanism gives a very quick opening, and 
lets the valve down on to its seat again gently. 
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blown out if the air is accidentally turned on. These 
hammers are made in four sizes, with strokes of 3in., 
4in., 5in., and Tin. The largest tool will close a rivet 
of l}in. diameter. The speed of the blows ranges 
from 1600 down to 950 strokes per minute, and the air 
consumption, at 80 lb. per square inch, from 23 to 
30 cubic feet per minute. The smallest hammer 
weighs 18 lb., while the large one weighs 22 lb. 
Rosey And Co., Lrp. 

Of the various exhibits on the stand of Robey and 
Co., Ltd., Lincoln, was the series of forged steel valves 
for high pressures and temperatures, one class of 
which is illustrated in Fig. 81. 

The peculiarity of these valves, which are manu- 
factured under the Rose patent rights, is that they 
give a really straight through full bore, with prac- 
tically no opportunity for the production of eddies 
that would impede the passage of steam or any other 
fluid. Incidentally, they are easy to manufacture in 
a wrought form. Within a drop-forged body there is 
arranged a seating which lies diagonally to the flow. 
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The seating proper is a separate piece from the main 
body ; but as can be observed from the drawing, it 
can be readily held in place by one or more bolts. 
Working in conjunction with this seating there is a 
cup-shaped valve that may cut off the flow by the 
intersection of the two cylinders represented by the 
cup valve and the bore. When the valve is opened 
by the retraction of the cup the only interference with 
the smooth walls of the bore is the narrow circular 
slot through which the cup works, while the straight- 
through passage is maintained. The two sectional 
views which we give plainly show this characteristic. 

These valves are made in a number of patterns and 
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sizes, all with drop-forged bodies and with valves and | lower surface of the cylinder heads, and also to make the control wheel is turned, admit air to all the 


seatings of Monel metal, stainless steel or gunmetal 
to suit the conditions of service. In the case of the 
blow-down pattern of valve, the screw-down spindle 
is hollow, and within it there is another spindle by 
means of which the valve cup may be rotated, as it 
touches the seating, so that any intervening grit may 
be dislodged. 
H. Wippop anv Co., Lrp. 

The exhibit of H. Widdop and Co., Ltd., of 
Keighley, Yorkshire, illustrated the firm’s design of 
heavy-oil engines for marine and industrial purposes. 
The engine exhibited has four cylinders, and develops 
80 B.H.P. at 475 r.p.m. The type is made with three, 


certain that the pistons shall be interchangeable. 
During every down stroke the piston heads and the 
small end connecting rod bearing are cooled by the 
scavenging air which, taken from the crank case, enters 
the cylinders through ports in the piston. 

The fuel injection opens automatically under the 
pressure of oil delivered by the fuel pump and closes 
when that pressure is released. It is fitted with a 
sensitive needle, by which the correct working of the 
device can be judged at any instant. The body of 
the injector is water-cooled. Each cylinder is 
equipped with a separate fuel pump, mounted in 
front of the cylinder and connected by a steel pipe 




















IFic. 82—60 B.H.P. 


four, five or six cylinders, developing from 60 to 
300 B.H.P. In Fig. 82 we illustrate the three- 
cylinder size, while in Fig. 83 we give a cross-section 
which may be taken as characteristic of all the sizes. 
The engine is of the mechanical injection type, 
and operates on the two-stroke cycle. The crank 
case is a monobloc casting provided with inspection 
doors, and is bolted to a bed-plate which is provided 
with water-tight recesses beneath the main bearings. 
From these recesses the cooling water passes to the 
cylinder jackets and heads. The cooling of the bed- 
plate is designed to ensure cool main bearings and 
also to make certain that the cylinders are supplied 
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with the maximum amount of cool scavenging air. 
The crank shaft is balanced by the addition of weights, 
and is so designed that its critical speed lies outside 
the working range. Each cylinder is a separate cast- 
ing, and is formed with a liner which is water-cooled 
for the whole of its length, and which is made of con- 
siderable thickness to permit of its being re-bored. 
The cylinder heads are of steel and are arranged with 
an expansion joint, which permits relative expansion 
to take place between the inner and outer shells. It 
is claimed that the simplicity and trustworthiness 
of the heads exceed what could be obtained in a four- 
stroke cycle engine. Ground cast iron pistons are 


employed. The piston heads are machined all over 
to ensure a close fit between them and the machined 
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with the injector. The pumps are driven from the 
crank shaft. The feed pump plungers have a constant 
length of stroke, and the beginning of injection is 
constant under all loads. The point of cut-off of 
the injection is controlled by the governor, which 
rotates the plunger, and, as a consequence, causes 
some of the fuel to by-pass from the delivery to the 
suction side along a spiral groove cut in the plunger. 
The cam shaft is mounted in a totally-enclosed 
chamber, which forms an oil bath, and is driven from 
the crank shaft by means of totally-enclosed helical 
gearing. There are two cams per cylinder, one for 
operating the fuel pump and tho other for operating 


cylinders in turn through non-return valves in the 
cylinder heads. Reversing is accomplished by turn- 
ing the control wheel in the opposite direction, as a 
result of which the timing of the air cams is suitably 
altered and starting air is admitted from the main. 
The same wheel controls the fuel pumps automatically, 
cutting them out and bringing them into action at the 
correct moment. 

A flexible coupling of the leather buffer and stud 
type is provided between the crank shaft and ‘the 
thrust shaft. The thrust shaft is carried in a roller 
bearing carried by a housing mounted on the after end 
of the engine base plate in such a way as to transmit 
the propeller thrust directly to the mass of the engine. 
The housing also contains ball bearings to take the 
thrust of the propeller. At the forward end of the 
engine—see Fig. 84—-a water-cooled air compressor 
is provided for the purpose of charging the starting 
air receivers. The compressor is driven from an 
extension of the crank shaft. It is fitted with a shut- 
off valve on the suction side, and a safety valve on the 
delivery side. The water circulating and bilge pumps 
are mounted one on either side of the compressor 
casing, and are driven through links from the large 
end of the compressor connecting-rod. Two lubri- 
cating oil pumps are fitted to the engine. One of them 
delivers filtered oil from the filter tank to the oil 
pressure main, while the other draws the used oil 
from the oil collecting main under the bed-plate and 
delivers it back into the filter tank. A pressure of 
about 10 lb. per square inch is maintained in the 
pressure system, but it can be varied if required by 
means of a by-pass valve. 

Tue AwtFra-LavaL Company, Lrp 

On the stand of the Alfa-Laval Company, Ltd., of 
34, Grosvenor-road, 8.W. 1, there were shown several! 
examples of De Laval centrifugal oil purifiers for land 
and marine use. The land type of De Laval purifier 
is so well known that a detailed description of it is 
unnecessary. In heavy oil engines, turbines and 
steam reciprocating engines having an enclosed lubri 
cating system the purifier is connected permanently 
to the lubricating system in such a way that a portion: 
of the oil is always passing through the purifier. If 
the lubrication system is not of the enclosed type the 
dirty oil is collected until sufficient accumulates for 
treatment as a batch in the purifier. The machines 
are equally applicable for the treatment of insulating 
oil. On the stand there was shown a portable machine 
capable of dealing with switch and transformer oil 
at rates up to 300 gallons an hour. On the marine 
side the chief exhibit was an example of the com 
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the manceuvring air valye. This air valve is only 
used when the engine is being started ahead or astern. 
The cam shaft, the cam shaft chamber, and the 
manceuvring gear can be removed from the engine 
as a complete unit for inspection purposes in the course 
of a few minutes. The centrifugal governor is driven 
by helical gearing from the crank shaft, and is equipped 
with a speed control mechanism consisting of a hand- 
wheel, whereby the tension of the governor spring 
may be varied. 

The engine starts automatically at any position 
of the crank shaft without the barring of the fly- 
wheel. The starting mechanism consists of valves 
mounted in line with the fuel pumps and operated by 
the cams already referred to. These valves, when 
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pany’s new fumeless type of purifier. This machine 
is designed not only to give a very high dezree of 
purification, but also to provide the freedom of hand- 
ling which is essential in a marine engine room. Some 
types of oil purifier have, it is said, been unpopular 
afloat because of the time taken to clean them. In 
the new De Laval machine the construction is such 
that it is possible to stop, open out, clean, and restart 
the machine in ten to twelve minutes. The machine 
has no covers to lift off or pipe connections to break. 
The bowl is self-draining and the conical discs are 
self-cleaning. As the purifier is fumeless it is par- 
ticularly suitable for dealing with fuel oil, but it can 
equally well be used for lubricating oil. We are 
informed that over 1400 British and foreign vessels 
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have now been fitted with De Laval purifiers and that 
in addition about 20,000 are in use ashore. 

The company also exhibited two examples of 
Chadburn’s steam heaters designed for use ashore or 
afloat for heating up oils or other liquids in order to 
reduce their viscosity, as, for instance, before passing 
them through a purifier. 


Morris Motors (1926), Lap. 


On the stand of Morris Motors (1926), Ltd., Gosford- 
street, Coventry, there was a launch equipped with 
one of that company’s new marine engines, as illus- 
trated in Figs. 85 and 87. The diagram, Fig. 86, 
shows the power and torque characteristics of the 
engine, 

It should be pointed out that these engines are not 
merely replicas of the motor used by the Morris 








FG. 85 -CROSS SECTION OF LAUNCH ENGINE—MORRIS 


company for car work, but have been specially 
designed to stand up to the arduous conditions of 
running continuously at full load, which are typical 
of marine service. Nevertheless, the design has been 
so contrived that standard Morris parts as far as is 
possible are used, and, as a consequence, the replace- 
ment of parts liable to wear is a simple matter. 

The engine is being made in two sizes, one with 
four cylinders, 75 mm. by 102 mm., which develops 
12 horse-power at 1000 revolutions per minute, and 
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another, with six cylinders, 69 mm. by 110 mm., 
that gives 18 horse-power at 1000 revolutions per 
minute, and may be worked up to three times that 
speed, when the: output is 50 horse-power. 

The four-cylinder engine has a mono-bloc casting, 
with an L head, and water jackets carried to the full 
depth of the cylinders. The bores are finished with 
a burnished surface produced by rolling. The 
cylinders are cast in one piece with the top of the 
crankcase, and there is a separate aluminium alloy 
sump. The crank shaft has three main bearings of 


British Engineering Standards Association specifica- 
tion. The pistons are of die-cast aluminium, and are 
balanced. The balance of the whole of the reciprocat- 
ing weights is, in fact, carried to the extent of being 
within four drams, which is equivalent to that of aero- 
plane practice. The inlet valves are of nickel steel 
and the exhaust valves of silicon chrome steel. They 
have hardened ends and work in cast iron guides. 

The engine is equipped with a silent electric start- 
ing gear, which, by means of a dynamotor also pro- 
vides lighting current at a pressure of 12 volts. For 
reversing the propeller a gear of the planetary type 
is attached to the end of the crank case. In this gear 
the ahead drive is taken through a clutch of alternate 
steel and bronze plates, while the reverse is operated 
by a contracting band. The thrust of the propeller 
is taken by a large ball bearing at the stern of the 
gear case. 

In the case of some vessels it is desirable to reduce 
the speed at the propeller, and then’a 2 to 1 reduction 





Stuart pumping plant with a capacity of 300 to 500 
gallons per hour. There was also an example of the firm’s 
| 120-watt generating set for lighting small cottages, 
yachts and motor boats. Like the §-kW set, it has a 
| plunger type circulating pump driven at a low speed. 
The total length of the set is only 25in. The working 
pressure is only 12 volts, and car lamps are used. 
As on previous occasions, the firm also exhibited a 
| B.H.P. air-cooled engine built for the War Office. 


A.S. RerriGeRatinc Macarnes, Lrp. 

A marine type ice maker—Fig. 89-—was exhi- 
bited by A.S. Refrigerating Machines, Ltd., one of the 
associated companies of the General Electric Com- 
pany. As shown in Fig. 88, these machines consist 
of two bronze spheres joined together by a hollow 
steel shaft, and one of the spheres has a projecting 
shaft for the driving pulley. The condenser sphere, 
which rotates in the cooling water, contains a small 
twin-cylinder compressor, which is held in position 

















Fic. 87 


gear is added. This gear is bolted on to the end of 
the reverse gear case, and can be turned round through 
steps of 45 deg., so that the fact that it is offset 
l}in. can be taken advantage of in lining up the 
propeller shaft. This engine weighs about 530 lb., the 
storage battery 75 Ib., and the reducing gear 40 Ib. 

The six-cylinder engine has overhead valves and 
cam shaft, and machined combustion chambers. The 
crank shaft has four bearings and the running parts 
are balanced both statically and dynamically. 

Stuart Turner, Ltp. 

Lighting plants for yachts and small country 
houses were exhibited by Stuart Turner, Ltd., of 
Henley-on-Thames. All the plants were shown in 
operation with marine type batteries and provided the 
electric light for the stand. A 4-kW set, driven by 
a 1 B.H.P. engine running at 1000 revolutions per 
minute, represented a typical example of the plant 
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supplied by this firm for the larger sailing yachts, 
auxiliary cruisers, and motor boats requiring from 
fifteen to thirty lights. The enclosed engine is auto- 
matically lubricated and is cooled by means of a 
circulating pump of the plunger type driven through 
enclosed gears at one-third of the engine speed. The 
quiet operation of these sets makes them particularly 
suitable for sailing yachts. For the majority of 
small country houses requiring not more than twenty- 
five lights these sets are also suitable; many, in fact, 
are used for house lighting in various parts of the 
country. The 1 horse-power engine is also supplied 
without the dynamo, so that it can be used for other 
purposes, and an engine fitted with a radiator and 
mounted on a base thus forming a complete indepen- 
dent and portable unit was alsoshown. A section of an 


engine built for exhibition purposes showed all the 





bronze lined with white metal, and is made to the 





engine details. 


Another exhibit took the form of a 
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by gravity and a lead weight. Any water can be 
used for cooling, and need not be clean and soft. 
The evaporator on the right rotates in brine, from 
which it extracts heat, and the cold brine is circulated 
through the brine system, which can take the form of 
drums, tanks, &c., and provides cooling where re- 
quired. Arrangements are made for regulating 
the temperature, the humidity and circulation of air. 
As will be gathered from Fig. 88, SO, is used as 
cooling medium. The SO, vapour is drawn from the 
evaporator through the outer channel of the hollow 
steel connecting shaft into the compressor, and after 
being liquefied it collects at the bottom of the con- 
denser, which also contains a special lubricating oil. 
As the condenser housing rotates, liquid SO,, together 
with oil, are taken by centrifugal force to the top of 
the housing, where a scoop collects them into a 
separate chamber. The oil, being lighter than the 
liquid SO,, rises to the top, and overflows, thus ensur- 
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ing that the compressor works in a continuous oil 
bath. As the SO, is heavier than the oil, it sinks, and 
is syphoned into the SO, reservoir from which it 
returns to the evaporator and automatically ensures 
that only the correct quantities of liquid SO, return 
to the evaporator. The cycle of operations then 
starts afresh. To ensure safety and to render an 
explosion impossible, the lead weight which holds 
the compressor in position is constructed so that 
at a certain pressure the force exerted by that pres- 
sure will be higher than the force exerted by the 
counterweight, and at that point the counterweight 
turns over and further compression ceases. The 
advantages claimed for these A.8. refrigerating 
machines may be summarised as follows :—(1) There 
are no external valves, glands, gauges, stuffing- 
boxes, &c.; (2) as the machine is hermetically sealed, 
there can be no leakages, and the construction of the 
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machine renders explosion impossible; and (3) the 
machines can be operated by unskilled persons ; they 
can be run overnight without supervision, can be 
left standing idle for indefinite periods, and can be 
started up again without having to be overhauled. 
We understand that many of these machines have been 
in constant use for over twenty years without having 
been re-charged, and that their output is as high as 
when they were originally put into use. The machines 
are made in eight sizes, with outputs ranging from 
760 to over 60,000-58.Th.U. per hour, with a brine 


Special features are the firm's patented system of fuel 
distribution and a system of mechanical lubrication 
which embodies duplicate filters, which may 
inspected and cleaned while the engine is in operation. 
The type of engine shown has been installed on a very 
large number of motor vessels, including the Fair- 
field-built ships the “‘ Dunster Grange” and “ El 
Argentino,”’ and very satisfactory operating results 
have been obtained. In addition to the five-cylinder 
engine shown at Olympia, the firm is now manu- 
facturing similar engines with three cylinders, having 
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be | shown in Fig. 91. 





able amount of friction and wear, they are embraced 
by two floating rings ff. These rings are very plainly 
The rings have an internal dia- 
meter about one thousandth of an inch less than that 
of the casing, so that the blades cannot touch the 
casing, but the clearance is so small that practically 
no leakage takes place, either in the compressing 
chamber or in the sealing section e, which prevents 
the passage of air back from the delivery to the inlet. 
It is naturally very necessary to position the rotor 
accurately between the end covers, so a ball bearing is 
provided at one end of the shaft, which is carried in 
roller bearings. Metal-to-metal glands are provided 
at each end of the shaft to prevent the loss of air 
there. The lubrication of the running parts is 
effected by means of a positive pump, and the work- 
ing chamber is effectively cooled by a water jacket. 
These machines run at a high speed and conse- 
quently can be directly coupled with standard electric 
motors, while they are small for their outputs. A 
120 cubic foot per minute compressor, for instance, 
runs at 1450 revolutions per minute, and requires 
16-5 B.H.P., when delivering at 45 lb. per square inch. 
Its overall dimensions are 31}in. by 29}in. by 21 fin. 
high. They are made in sizes up to 3000 cubic feet 
capacity. With one stage a pressure of 60 lb. per 
square inch can be obtained, or a vacuum of 99 per 
cent. produced. With two stages the pressure is 
doubled, while a vacuum of 99-5 can be attained. 


Tue Aitsa Craic Moror Company, Lrp. 


Of the various marine petrol engines exhibited on 
the stand of the Ailsa Craig Motor Company, Ltd., 
of Strand-on-the-Green, Chiswick, London, W. 4, 
one of the most interesting, and certainly the most 
novel, was the little 4-6 horse-power twin opposed 


temperature of 274 deg. Fah., and a cooling water a designed output of 150 B.H.P. Three engines of this | set illustrated by Figs. 92, 93 and 95. It has cylinders 


temperature of 68 deg. Fah. Where necessary, a 
cooling water economiser can be provided, which will 
reduce the water consumption by 85 to 90 per cent. 
of the quantity normally used. 
RELIANCE TELEPHONE Company, Lp. 

This company, which is another of the associated 
companies of the General Electric Company, was 
showing Reliance Auto imter-communication tele- 
phones, designed for use on sea or land where reli- 
ability and efficiency are essential. These telephones 
can either be arranged for full inter-communication- 
i.c., 80 that every instrument can call every other 
instrument—or partial inter-communication, certain 
instruments in this case being barred from calling 
others. Secret lines, staff calls, and alarm keys can 
be fitted to all standard models. G.E.C. automatic 
telephone exchanges were also shown under working 
conditions. They represent the latest development in 
automatic telephony and are fitted with the same 
massive switches those provided on public 
exchanges supplied to the Post Office authorities 
throughout the world. Standard features are abso- 
lute secrecy ; there can be no listening in or over- 
hearing, instantaneous connections, no operator 
required, twenty-four-hour service per day, and only 
eight wires per instrument are required. Special 
features can be provided in the way of fire alarm 
service, conference lines, executive right of way, staff 
calls, emergency alarms, &c. Specimens of manual 
telephone exchanges for use on ships and arranged 
so that they can be connected up to the land service 
whenever a boat is in harbour were on view; also 
the company’s latest type of luminous staff signalling 
equipment, consisting of a multiple push in each 


as 


type were recently installed for auxiliary lighting and 
power service on the motor vessel “ Penrith Castle.”’ 


THe Rotary Arr Compressor Company, Lrp. 


There were several examples of a new rotary air 
compressor on the stand of the Rotary Air Compressor 


2fin. bore by 2}in. stroke and runs at any speed 
between 1000 revolutions per minute and 3000 revolu- 
tions per minute, but the latter is the maximum. 
It can, however, be throttled down to run steadily 
at 250 revolutions per minute. At the higher speeds 
it is obvious that balance is important, and, as a con- 


Company, Ltd., of 12, Victoria-street, Westminster, | sequence, the reciprocating parts are weighed and 
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one of which was opened out, so that the interior 
construction could be examined. We give sectional 
views of this compressor in Fig. 91, while the rotor 
is illustrated in Fig. 90. 

In general principle, this compressor follows the 
well-known scheme of a rotor, equipped with sliding 
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cabin to call the steward or stewardess. When a, blades, mounted excentrically in a cylindrical casing, 


push is operated, it lights the corresponding lamp | but it possesses several distinctive features. 


outside the cabin, and also in the steward’s room 
and the respective corridor, and when entering the 
room the steward or stewardess releases the signal. 

Hornssy, Lrp. 


RusTON AND 


A noteworthy oil engine exhibit was that shown 
on the stand of Ruston and Hornsby, Ltd., of Lincoln, 
which comprised a five-cylinder, 165-kW, oil engine 
driven marine generator set. The oil engine in ques- 
tion was fully described in our issues of July Ist and 
September 9th, 1927. The unit has a designed output 
of 250 B.H.P. when running at 300 r.p.m., and the 
cylinders have a bore of 12in. with a stroke of 17}in. 


On 
reference to the sectional drawing, it will be seen that 
the air is drawn in at C and is entrapped in the 
crescent-shaped space between the rotor a and the 
casing by the blades 6. As the rotor turns the space 
between the blades gradually contracts, the air is 
compressed, and is finally delivered at d. The blades, 
it will be seen, are set at a slight angle, and this angle, 
it is claimed, facilitates their free inward and outward 
movement, as it represents the resultant of their 
centrifugal force, and the pressure of the air on their 
faces. In order to restrain the blades from bearing 
hard against the casing, under the influence of centri- 
fugal force, and consequently producing a consider- 
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carefully balanced, while the opposed arrangement 
naturally helps matters. Both the cylinders, with 
the top half of the crank case, are cast in one piece, 
so that the whole engine is rigidly connected together. 
The bridge-like casting, which can be seen above the 
cylinders, is the exhaust branch and serves the dual 
purpose of distributing cooling water to the cylinders 
and a water-jacketed exhaust. The detail parts of 
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the engine need little reference, as they follow ortho- 
dox practice with such high-speed engines. 

There are also several other larger engines for 
marine work on this stand, all of which are charac- 
terised by the simple contour of their exteriors. 
That is to say, they have no exposed working parts 
and are easy to keep clean. A section through one 
of these engines is given in Fig. 95. They range in 


output from 7 horse-power in four cylinders up to 
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90 horse-power in six cylinders. In the case of the 
7 horse-power set this company claims to be the first 
British firm to produce such a small marine set with 
four cylinders and justifies the policy by the better 
balance thereby attained. The cylinders are 2jin. 
in diameter by 3}in. stroke, and the engine will give 
7 horse-power at 900 revolutions per minute. The 
output at 1600 revolutions per minute is 12 horse- 
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FIG. 93—-FouUR CYLINDER MARINE ENGINE—AILSA CRAIG 
power. The lubrication is effected by means of a 


special method whereby the usual trough splash system 
is supplemented by a centrifugal throw disc at the 
forward end of the reverse gear, which supplies oil 
directly by an external pipe to a well in which the 
forward main bearing is immersed. The oil tank con- 
sists of a special compartment cast in one with the 
cylinder block and holds 1} pints. A make-up drip 
feed is attached low down in the tank, and the interior 
is easily accessible for cleaning. The reverse gear and 
timing gears are lubricated from the engine and 
require no separate attention. The oil tank being 
water jacketed maintains the oil at a suitable tem- 

















Fic. 95—4-6 H.P. MARINE ENGINE—AILSA CRAIG 
perature and a filler cap of ample size is provided in 
an accessible position. 

In the case of the larger sets, such as the new 
100 horse-power type, weather-proof construction 
has been considered of great importance, and even 
the sparking plugs are enclosed ; but are reasonably 
accessible in case of necessity. In this range of engines 
the cylinders are cast in pairs and are 4}in. in bore 
by 6}in. stroke. They run, at full load, at 2000 
revolutions per minute. 


Tuos. Frrtx anp Sons, Lrp. 


Stainless steel and “‘ Staybrite ” silver steel formed 
the chief exhibits on the stand of Thos. Firth and Sons, 
Ltd., Sheffield. These steels were shown as applied to 
a very diverse range of work extending from turbine 
blading and the parts of aero-engines to draughts- 
men’s pens and table ware. Stainless steel, it may be 
remarked, is a plain chromium steel alloy; “‘ Stay- 
brite” steel is an austenitic nickel-chromium steel 
alloy. It is not to be confused with stainlessiron. It 
has a yield point of 12 to 15 tons per square inch and an 
elongation of 55 to 70 per cent. It can be welded, 
soldered, brazed and riveted without trouble, and can 
be cold pressed to a remarkable degree. As an 
example of the extent to which the steel can be cold 
worked an all but complete hollow sphere about 4in. 
in diameter was shown. This sphere, we were 
informed, was drawn or pressed from a single sheet 
without the aid of internal formers. Several castings 
in stainless and “ Staybrite”’ steel were exhibited. 
These castings develop their corrosion-resisting pro- 
perties after they have been de-scaled in an acid bath 
and do not require to be polished. Stainless steel 
solid-drawn tubes, stainless steel wire down to one- 
thousandth of an inch in diameter, and woven braid- 
ing, gauze and expanded metal of stainless steel were 





also included among the firm’s exhibits. A sample of 
| the firm’s ‘“‘ H.R. Crown ’ heat-resisting steel, which 
| is resistant to scaling at high temperatures and also 


|retains high strength characteristics, was shown 
subjected to a test. A specimen of this steel was main- 


| tained during the whole period of the Exhibition at a 
| temperature of 800 deg. Cent. in an electric furnace 


and under a stress of 2 tons per square inch. No signs 











the cylinder block, so that it is warmed by the water 
jacket. In the case of paraffin fuel a Thornycroft 
carburetter is used and is arranged close up to an 
exhaust-heated manifold, which acts as a vaporiser. 
With this arrangement the vaporisation is very com- 
plete and the engine will run slowly for long periods 
on paraffin. The paraffin model is not, however, 
suitable for running for extended periods on petrol. 
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of creep had been noticed when we visited the stand 
just before the Exhibition closed. 


J. I. THornycrorr anp Co., Lrp. 


On the stand of J. I. Thornycroft and Co., Ltd., of 
Smith-square, Westminster, there were three vessels of 
distinct types. One was a 40ft. cabin cruiser with six 
sleeping berths and a forecastle. She is equipped 
with twin engines of 9 horse-power each, which give 
her a speed of about 8 knots. With only one engine 
running the speed is some 4 knots. Another of the 
boats was a “‘Sea Hawk” for twelve passengers, 
equipped with a 140 horse-power engine that gives her 
a speed of 35 miles per hour. The seaworthiness of 
this craft may be judged by the fact that it was in a 
sister ship that Colonel and Mrs. Stewart recently 
crossed the North Sea from Aberdeen to Norway. 
The third boat was a river launch with a 10-16 horse- 
power petrol engine. 

There was also a number of separate engines on 
this stand, ranging in output from 7} horse-power up 
to the twelve-cylinder engine of 375 horse-power used 
for propelling high-speed coastal motor boats. Among 
these engines was the 25 horse-power four-cylinder 
set illustrated by Figs. 94 and 96. The engine runs 
at 1100 revolutions per minute and can be adapted 
to burn paraffin, when the power developed is 
20 B.H.P. The cylinders are cast in one block and 
have a bore of 3}in. with a stroke of 5in. The cylinder 
head is detachable. The crank case is of cast iron 
and carries the crank shaft in the lower half. There 





Fic. 94—-Four - 
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CYLINDER MARINE ENGINE—THORNYCROFT 


The silencer takes the form of a special water injection 
bend fitted with a three-way cock. 

The reversing gear is of the epicyclic type and is 
built in one unit with the engine. It has ahead and 
astern clutches of the expanding and contracting 
type respectively. If a propeller of from 22in. to 
27in. diameter can be accommodated to advantage, 
a reducing gear may be fitted on the end of the reverse 
gear casing. This gear is of the helical type and 
reduces the crank shaft speed by one-half. The weight 
of this engine is about 11} cwt., or 12} cwt. with the 
reducing gear. 


THE SUNDERLAND ForGE AND ENGINEERING 
CoMPaNy. 

One of the most interesting exhibits on the stand 
of the Sunderland Forge and Engineering Company, 
Ltd., of Sunderland, was the vibrating screen shown in 
Fig. 97, which has been designed mainly for the 
screening of fine materials, although it can be used 
with equal advantage for relatively large graded 
materials. High-frequency vibrations are imparted 
by a motor-operated mechanical vibrator to a tightly 
stretched wire screen. The intense vibration of the 
wires disturbs the material and presents the grains 
at different angles to the screen apertures. Oversize 
material is quickly thrown to the top strata, and 
makes a rapid passage over the screen, whilst the 
remainder passes through the screen. Damp material 
is said to be dealt with quite effectively because the 
vibrating action breaks up the mass and prevents 

















Fic. 96—25 B.H.P. 


are three main bearings. The pistons are of cast iron 
and the connecting-rods of duralumin with big ends 
of gun-metal lined with white metal. When the 
engine is intended to run on petrol a Zenith car- 
buretter is fitted and the mixture is drawn through 


PETROL MARINE 





ENGINE —THORNYCROFT 


blinding of the apertures. The intensity of the vibra- 
tion can easily be varied to suit requirements. The 
makers claim that no machiné of the same type has a 
greater capacity per square foot of screen area. 
By increasing the intensity of vibration or the angle 
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of the screen, the capacity of the machine can be 
increased. The following conservative figures relate 
to a 6ft. and 5ft. single screening surface machine, and 
are based on the assumption that the materials are 
dry and that 50 per cent. of them will pass through 


of the pump, and carries two impellers. The top one, 
with the casing passages above it, forms the main pump. 
Below it is a large central chamber in which the 
operating water for the ejector is stored. This water 
flows through a small central port into the bottom 




















FiG. 97—VIBRATING SCREEN—SUNDERLAND FORGE 


If elongated 
much larger 


the size of square hole indicated. 
opening screening surfaces are used, 
tonnages can be screened. 


Mesh. Coal. Coke. 
Inch square. Tons p.h. Tons p.h. 
1} .. 100 50* 
] 75 38* 
i 60 30° 
; 50 25 
3 35 17 
; 20 10 
: oe 10 5 


* With extra screening ‘tna. 


If elongated opening screening surfaces are used, much larger 
tonnages can be screened. 


The vibrator only requires } horse-power to drive 
it, and the power can either be provided by a motor 
arranged as shown in the illustration, or a belt drive 
may be employed. The screen meshes can be quickly 
changed, and the screening angle can readily be 
altered. 


impeller, which discharges it under pressure to the 
ejector at the back. The air suction of the ejector is 
connected to the suction passage of the main pump, 
but this connection is not shown in the illustrations. 
The air is entrained by the high velocity water jet 
in the ejector, and the mixture discharge is led back 
to the storage chamber where the air separates out 
and escapes through a vent, whilst the water starts 
another cycle of operations. Assuming the unit is in 
position above the suction water level, in the first 
instance, the water storage chamber must be filled 
through the funnel provided, and when once full 
it requires no attention for restarting. As soon as 
the pump is started the operating water is supplied 
to the ejector under pressure, and the air is exhausted 
out of the suction piping of the main pump, until the 
water to be pumped rises into the main impeller, and 


| is given the required pressure energy in the ordinary 


way. The ejector remains in operation all the time 


the main pump is working, so that no air is allowed to 


Another interesting exhibit on this firm’s stand | gather in the suction passages and tanks can be 


was a Mirrlees-Watson self-priming centrifugal pump. 


‘drained practically to the bottom. As will be seen 


may be removed by disconnecting the coupling and 
removing the pump cover. A water passage is pro- 
vided round the centre bearing, and serves to keep the 
bearing cool. The internal bearings are lubricated 
from the outside by means of screw-down greasers. 
In Fig. 99, branch A is the main pump discharge, 
and the branches B are two suctions, either of which 
may be used. The ejector air branch C is connected to 
the main pump suction at D, through a barometric 
leg, so that the pumped water does not go over 
into the operating water chamber. In use the pump 
requires little attention beyond adding a little operat- 
ing water to the storage chamber at intervals. 


British INSULATED CABLES, Lip. 


Two Prescot butt welders and a spot welder were 
exhibited by British Insulated Cables, Ltd., of 
Prescot. Welding work can be carried out on the 
butt welders in accordance with two methods. It is 
well known that the parts to be butt welded are held 
in clamps, and when the current passes through the 
parts heating takes place at the point where they 
meet. In the case of comparatively heavy round, 
square, and similar sections the two pieces to be 
welded are clamped in the machine and contact 
is maintained between them automatically or by 
hand. When a certain temperature has been 
reached the metal becomes plastic, and when the 
parts are forced together they form a sound weld. 
This method is termed “slow upset welding,” and 
until recently it was the method adopted for the 
making of all butt welds. Difficulties were, however, 
experienced when attempts were made to butt weld 
sections other than those stated, especially when the 
metal was thin compared with its sectional area. 
This led to the introduction of the flash welding 
system, by means of which thin metal can be welded 
quite as easily as the heavier sections. 

The only difference in the two systems lies in the 
application of current. In the case of “ upset” 
welding the parts to be welded remain in contact all 
the time the current is on, whereas with flash welding 
the current is switched on before the parts make 
contact. They are then brought slowly together, and 
when they make light contact arcing takes place 
between them until the two ends are more or less 
incandescent and above welding temperature. They 
are then rapidly forced together and the current is 
cut off. As the necessity for accurate contact between 
the material and blocks is avoided, this method 
should always be adopted when possible. When weid- 
ing by the slow method the current consumption is 
higher than when welding in accordance with the 
flash method. In the former case, when the current 
is switched on it attains its maximum value imme- 
diately and falls as the temperature of the metal 
increases, but with the flash method during the arcing 
period the current is lower than when the metals 
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Fics. 98, 99 AND 100-—SELF-PRIMING CENTRIFUGAL PUMP—MIRRLEES - WATSON 


For some time past the Mirrlees-Watson Company, 
Ltd., has been experimenting with vertical spindle 
centrifugal pumps, incorporating various self-priming 
devices, and the system finally adopted is that in 
which the air is extracted by an ejector operated with 
water under pressure, a system which offers the advan- 
tages of simplicity and a minimum number of moving 
parts. The complete pump is shown in Figs. 98 
and 99, whilst Fig. 100 shows the pump with the 
cover removed. The cycle of operations can readily 
be followed. A shaft runs through the whole length 





from the illustrations, one shell incorporates half of 
the main pump water storage chamber and operating 
water pump, together with all the connecting branches. 
At the top of the pump there is a flange, which carries 
the motor and at the bottom supporting feet. The 
cover for the two pumps and the water storage 
chamber is another shell independent of support and 
branches. Three bearings serve for steadying the 
pump shaft, the centre one being of very large area. 
A thrust bearing at the top of the motor carries the 
load of the motor and pump rotors, and the latter 





intimate contact, and the consumption per 
weld is lower than it is when the slow method 
of welding. This difference in current consumption 
with the two methods of welding has an interesting 
effect on the rating of machines. A machine rated at, 
say, 40 kW becomes an 80-kW machine when used for 
flash welding. Thus when considering the size of a 
butt welder it is essential to take into consideration 
whether the rating applies to slow or flash welding. 
The machine shown in Fig. 101 is a wire welder 
designed for dealing with wires composed of different 


make 
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materials and of different sizes, as shown in the 
following table. 


For weldi Diameter. 


Mild steel, nichrome, 


nickel, and 
other wires ~-. «+ «+ From -118in. to 0-50in, 
From 3 mm. to 12-7 mm, 
From -118in. to 0+ 25in. 
From 3mm. to 6-4 mm. 
From -118in, to 0-375in. 


From 3 mm, to 9-5 mm. 


Copper. . 


Brass and aluminium 


The maximum power for slow welding is 18 kW and 
35 kW for flash welding. The maximum speed of 
working is 120 welds per hour. Automatic and hand- 
controlled upsetting gear is provided, the clamps being 
hand operated and self-adjusting. Provision is made 
for cight heating speeds. The machine shown in 
Fig. 102 is for welding round, square, or rectangular 


need mentioning, but were of topical interest on 
account of the discovery recently of comparatively 
long-fibre asbestos in South Africa. 

The British Piston Ring Company, Ltd., of Hol- 
brook-lane, Coventry, had an interesting exhibit in 
the form of a series of standard ground cast iron bars, 
for providing the raw material for repetition work, 


duced, but if the future industrial development came up 
to expectations, it did not appear too much to expect that 
| their coal production would be doubled in tonnage within 
| @ reasonably short period. Whether the production of 
| fuel oil from coal proved a commercial success or not, and 
| he was exceedingly optimistic about it, they might with 
confidence look forward to a considerable expansion in the 
coal-mining industry. 


ranging in diameter from gin. up to 3in., and in lengths | 


up to 3ft. These bars are made of iron having the 


following constitution :— 


Combined carbon .. Between (0-50 and 0-80 per cent, 
Total carbon Between 2-70 and 3-50 per cent. 
Silicon . Between 1-20 and 2 per cent, 
Sulphur .. Not more than 0-12 per cent. 
Phosphorus Not more than 1-10 per cent. 
Manganese ag Between 0-60 and 1-20 per cent. 


They are finished, by grinding, with a guarantee that 


Table Mountain Cableway. 


Almost a year later than the time first fixed for 
| the Cape Town cableway to the top of Table Mountain 
| to be ready for traffic, one of the two cars, which are to be 
| used, ie the ascent on August 9th. No passengers 
were taken up, the trip being not so much a trial as an 
|} adjustment trial to enable the second car to be 
‘ coupled in place on the hauling cable. When the cableway 

















Fics. 101, 102 AND 103—-BUTT AND SPOT WELDING MACHINES BRITISH 


mild steel up to 3 square inches in section; it can 
also be used for welding tubes, angles, or other sec- 
tions. The maximum power required is 50 kW for 
slow welding or 100 kW for flash welding. Up to 
eighty welds can be made per hour, depending on the 
section being welded. The upsetting gear is hand 
operated. There are eight heating speeds. The con- 
tactor control switch is operated by push buttons 
and has an automatic knock-off device. 

The spot welder shown in Fig. 103 is designed for 
the continuous welding of metal with a maximum 
added thickness of 0-625in. and an added thickness 
of 0-75in. occasionally. The maximum power 
required is 25 kW and provision is made for eight 
heating speeds. 


OTHER EXHIBITS. 


Among the other exhibits there was a variety of 
small tools on the stand of Loranco, Ltd., 65a, Fen- 
church-street, London, E.C. 3, which are mostly of 
continental origin. They showed considerable in- 
genuity in the direction of high-speed work with a 
good finish, and amongst them was included a series 
of ‘*‘ Excentro ” taps, for cutting internal threads, in 
which the several cutting edges are so arranged that 
they make the cut progressively around the circum- 
ference of each turn. In this way a good thread may 
be cut at one pass. 

Walter D. Fair and Co., of Hampton Wick, Kings- 
ton-on-Thames, had a display of small motors, both 
outboard and inboard, including one of 3 horse-power, 
which weighs 50 1b., and another of 6 horse-power 
weighing 801lb., equipped with reversing propellers 
that may be “‘ feathered ”’ if the boat is sailing. 

Merx, Ltd., of 36, St. Andrew’s-hill, London, 
E.C. 4, demonstrated a soldering iron in the construc- 
tion of which is incorporated a chamber for the recep- 
tion of a combustible packet, so that it is unneces- 
sary to have a separate fire for heating purposes. We 
tried one of these irons on a large piece of thick brass, 
to see if it would “ hold its heat,’’ and found that for 
the space of at least a couple of minutes it would 
provide enough heat to melt ordinary tinman’s solder. 

Barronia Metals, Ltd., of Parsons Green-lane, 
London, S.W. 6, were represented by a number of 
specimens of yellow metal in various forms, and by a 
section of a steam condenser which showed the smooth- 
ness of its circulating tubes after a long period of 
service, while, in a little cabin, a micro-photographic 
apparatus was available to demonstrate the reason 
for the alloy’s resistance to corrosion owing to its 
homogeneous structure. 

W. Kennedy, of Station Works, Warwick-road, 
West Drayton, Middlesex, showed the tube-bending 
machine with which our readers are familiar; and 
Fry’s (London), Ltd., of 24, Water-lane, London, 
E.C. 4, had a display of general engineers’ tools, 
included among which were a flexible back hack-saw 
blade to which we have referred before. 

The exhibits of the Cape Asbestos Company, Ltd., 
26, Holborn Viaduct, London, E.C. 1, in the way of 
insulating materials and boiler coverings, scarcely 





the diameter is within plus or minus 0-003in., and are 
easily machineable. The material is specially use- 
ful in the making of valve guides, and the makers say 
that, in order to increase its resistance to wear it may 
be profitably heated up to 800 deg. Cent. and quenched 
in oil. 

The Hyatt roller bearing exhibited by Delco-Remy 
and Hyatt, Ltd., of 111, Grosvenor-road, London, 
8.W. 1, needs no introduction to our readers ; neither 
do the petrol-driven warehouse trucks which were 
shown on the stand of R. A. Lister and Co., Ltd., of 
Dursley. 

Haneock and Co. (Engineers), Ltd., Croydon, 
had some machines for cutting metals by means of the 
oxygen blow-pipe ; and Thorn and Hoddle, Ltd., 151, 
Victoria-street, Westminster, made a good display of 
oxy-acetylene welding apparatus. 

The Turbine Furnace Company, Ltd., 2388, Gray’s 
Inn-road, London, W.C. 1, had a stand on which there 
was a model of the forced draught furnace for Lanca- 
shire boilers, which has already been described in 
THE ENGINEER. 








South African Engineering Notes. 


South Africa’s Mineral Wealth. 


ADDRESSING a meeting of the S.A. Chemical, 
Metallurgical and Mining Society at Johannesburg on 
August 16th, Dr. Hans Pirow, Government Mining Engi- 
neer, predicted a long continuance of the mining industry 
in the Union of South Africa, and that the gold mines would 
be succeeded by base metal mines. Dr. Pirow said that it 
was often asserted that the Union’s mineral resources were 
but waning assets. Theoretically that was true, but, on 
the other hand, there were numerous examples in the 
history of mining to show that mineral deposits originally 
considered of small magnitude had been worked for many 
centuries, and with regard to the resources of the Union 
in diamonds, coal, platinum, iron, asbestos, chrome, and 
magnanese, to mention but a few, a similar experience 
could confidently be expected. -Opinion was more divided 
as regarded the gold resources. There was, however, 
little reason to doubt that another thousand millions worth 
of gold would be won from the present known gold deposits. 
It was estimated that the tonnage still to be crushed by 
the thirty-two large mines on the Rand was in the neigh- 
bourhood of 320,000,000. In addition, there were on 
hand several promising areas from which a further 
180,000,000 tons of payable ore might possibly be drawn, 


and the Pieterburg, Lydenburg, Barberton, and Klerks- | 


dorp districts would account for the balance of the pro- 
duction to reach the total of a thousand million sterling. 
Many believed that in addition to the known deposits, 
further payable auriferous ore bodies would be discovered 
and worked in the future. With regard to the diamond 
deposits, they were assured of sufficient resources to main- 
tain the present output for very many years to come, while 
a contemplation of the future of the coal mining industry 
gave rise to even more optimistic estimates. In order to 
supply present fuel oil requirements, an additional 
3,000,000 tons of coal per annum would have to be pro- 


INSULATED CABLES 


is working, the two cars will move up and down with each 
other on the same hauling cable. When everything was 
ready, the car moved off, and travelled smoothly to the 
top. The journey up took ten minutes. The power used 
was generated by the auxiliary engine, but in normal 
working conditions the machine will be driven by electric 
power from the municipal power station, the auxiliary 
engine being an emergency provision and the journey will 
take about 4} minutes. Elaborate mechanical precau- 
tions have been taken to provide against mishaps. On the 
summit of the mountain there is a special wind gauge, 
which is set at a limit well within the safety margin. 
When the wind reaches the limit of the pressure allowed, 
a danger signal will be given. In addition, there are spirit 
levels in the car marked so as to show the amount of oscil- 
lation caused by the wind. Each car load of passengers 
will be accompanied by a conductor, who will be in com- 
munication with both termini by telephone all the time. 
If anything untoward should happen to the hauling cable, 
an automatic brake will be released with a loud report, 
gripping the main supporting cable, and keeping the car 
fixed in one spot. This brake can be unscrewed again by 
the conductor, or if the car should for some reason be 
stuck midway, or at any part of the trip, special emergency 
cages, provided for the purpose, can be sent up to bring 
the passengers down again. 


Another Platinum Producer. 


There is increasing activity in platinum mining 
since the problems of extraction of the metal from the 
different ores, such as dunite and norite, have been 
solved. A third reduction plant to operate on the Merensky 
Reef will shortly be under construction on the farm 
Swartklip, 60 miles north-east of Rustenburg. This 
plant, which is to have a capacity of 250 tons a day, will 
probably be completed early in the New Year. Swart- 
klip is one of the farms belonging to the Platinum Explora- 
tion Company, Ltd. The recent improvement in the price 
of the shares reflects the improved outlook now that the 
production era is approachi According to the latest 
reports there sh be no difficulty in securing a mill 

of at least 10 dwt. platinoids, of which three- 
quarters will be platinum itself. 


Electricity Supply. 


Tue affairs of the Electricity Supply Commission 
are exhaustively reviewed in the annual report of the Com- 
mission laid on the table of the House of Assembly, Cape 
Town, on August 15th. The Commission's undertakings, 
all of which have now reached the producing stage, are at 
Colenso, Witbank, Cape Town, Durban and Sabie respec- 
tively, representing generating plant with a total capacity 

| of 207,350 kW. An additional 20,000 kW turbo-alternator 
for Witbank is on order. The Commission’s sales of elec- 
tricity have increased from 161,758,522 units in 1926 to 
627,912,295 units in 1928, and last year’s sales were 
distributed in units under the following heads :—Domestic 
and lighting, 400,625 ; industrial and mining, 35,329,151 ; 
traction, 124,062,060; bulk supplies, 468,120,459. Out 
of a total of 162 local authorities with electricity 
supply schemes, 89, or over one-third, do not undertake 
local generation, but obtain supplies of electricity either 
in bulk or retailed from existing power stations or systems. 
The Commission’s total capital expenditure to December 
31st, 1928, was £7,423,596, made up as follows :—Colenso, 
£3,351,382 ; Witbank, £1,763,670; Cape Town, £1,501,367; 
Durban, £699,839 ; Sabie, £107,138. 
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Railway and Road Matters. 





Tue winter train service came into operation on Sep- 
tember 24th. The ‘ Royal Scot ’’ by the West Coast now 
calls at Rugby, Crewe, and Carlisle, and the ‘‘ Flying Scots- 
man "’ of the East Coast makes stops at Grantham, York, 
Newcastle and Berwick. 

Tue direction in which the London, Midland and Scottish 
Company will spend the remitted railway passenger duty 
was mentioned in our Seven-Day journal on September 
27th, whilst the Great Western proposals were related in 
this column on August 16th. The London and North- 
Kastern programme provides for an expenditure of 
£2,000,000 on two additional lines between Romford 
Factory and Romford Junction, and additional sidings at 
Hartlepool and Doncaster. The Southern proposes to 
build 200 additional corridor coaches. 


Tue chairman of the Royal Commission on Transport 
makes the following announcement :—Following upon 
their appointments as Under-Secretary of State for Air 
and Parliamentary Secretary to the Board of Trade respec- 
tively, Mr. Frederick Montague and Mr. Walter R. 
Smith have tendered their resignations as members 
of the Royal Commission on Transport, which his Majesty 
has been pleased to accept. His Majesty has been pleased 
to appoint Mr. William Leach and Mr. Frank Wallis 


Calton to fill the vacancies thereby created. 


Tue London and North-Western, in pre-grouping days, 
advanced a total of over £200,000 on three different 
occasions to the Dublin and South-Eastern Railway, one 
condition of which was the nomination of a director to 
the board. Those liabilities were taken over, on the con- 
solidation of the railways in the Irish Free State, by the 
Great Southern Railways of Ireland. The director in 
question has throughout been Mr. H. G. Burgess. He 
has now resigned his seat and is to be succeeded by 
Mr. J. M. Irwin, the L.M.S. Irish traffic manager. 


Ir was only as recently as our issue of August 2nd that 
we commented upon the Ministry of Transport report on 
the collision of April 23rd at Aller Junction, Newton Abbot, 
where a passenger train ran into a goods train which was 
in the act of having its brakes released after descending 
Dainton incline. Now there comes the report on a similar 
collision on July 6th at Pontypool Road West Junction 
on the same system—the Great Western. In the Aller 
Junction case the signalman inadvertently pulled the levers 
for @ passenger train from Plymouth to proceed along 
the main line—on which the standing g train was— 
instead of those for a train from Torquay to travel along the 
relief line. In the later collision the fault lay with the 
driver of the passenger train. The starting signal at 
Clarence-street station was against him, and he had 130 
vards’ view of it after he resumed his journey at that station 
and, 200 yards further on, he had 300 yards’ view of the 
standing train. Colonel Trench, who inquired into the 
case, concludes that these omissions were due to the driver 
allowing his attention to be distracted, from some un- 

‘explained cause. He adds that the accident would have 
been prevented by automatic train control at the starting 
signal ; also, presumably, by a detonator working in con- 
junction with that signal. 

AccorRDING to the Board of Trade returns the value of 
the railway material exported during the first eight months 
of the present year was as follows, the corresponding 
figures for 1928 and 1927 being added in brackets :—Loco- 
motives, £2,220,339 (£2,436,965, £1,225,891); rails, 
£1,879,597 (£2,430,553, £1.909,684) ; carriages, £1,494,021 
(£1,915,004, £2,243,354) ; wagons, £1,718,926 (£2,271,527, 
£1,710,915); wheels and axles, £305,094 (£597,188, 
£441,216) ; tires and axles, £368,818 (£401,158, £390,118) ; 
chairs and metal sleepers, £346,161 (£656,231, £900,075) ; 
miscellaneous permanent way, £722,799 (£957,455, 
£1,024,514) ; total permanent way, £3,721,110 (£5,126,520, 
£4,849,446). The weight of the rails exported was 224,668 
tons (280,679 tons, 232,654 tons), and of the chairs and 
metal sleepers, 33,904 tons (66,000 tons, 90,591 tons). 
During the month of August last the value of the 
locomotives sent overseas was £413,067, and included :— 
India, £149,225 ; the Argentine, £129,155 ; other countries 
in South America than the Argentine, £58,794; South 
Africa, £29,096 ; Australia, £21,536 ; Straits Settlements, 
£8676 ; and Ceylon, £3279. During the same month the 
rails shipped were of the value of £251,648, and included :— 
The Argentine, £98,639: South Africa, £69,552; India, 
£29,341; Portuguese East Africa, £16,250; and New 
Zealand, £15,901. 

THE Ministry of Transport is now ten years old. Sane- 
tioned by the Ministry of Transport Act, 1919, it came 
into definite being on September 23rd, 1919. That event 
deserves recalling because, at that time, the present Lord 
Privy Seal, Mr. J. H. Thomas was, as now, very much 
in the public eye. On the date just named there appeared 
a manifesto in the Press, signed by Mr. Thomas as general 
secretary to the National Union of Railwaymen, complain- 
ing of the delay in settling certain grievances of the men. 
With remarkable rapidity a general strike of railwaymen 
started on the third day after the manifesto, and it came 
to an equally sudden end after a meeting between Mr. 
Lloyd George and Mr. Thomas on October 5th. A record 
as to what passed on the latter occasion would make 
interesting reading were it available. It is hard to credit 
that a crisis should have so suddenly arisen over so small 
a matter as that given out ; the reason was probably to-be 
found elsewhere. The fact that the manifesto appeared 
on the very day that the Ministry officially. began work 
suggests that the trouble arose out of the failure of the 
Government—which still controlled the railways—to redeem 
the promise of Mr. Lloyd George on March 20th, 1918, 
that the Minister of Transport was to be assisted by 
advisory committees on which the workers were to be 
adequately represented and of the definite statement in 
the wages agreement of March 31st, 1919, that that was 
to be done. When, on June 20th, 1920, Sir Eric Geddes 
outlined his intended railway policy, provision was made 
that “the workers—both officials and manual workers— 
should have some voice in the management.’’ Nothing 
came of that idea; the subject was never mentioned in 
the Railways Act, 1921, and the men were satisfied, as 
they are to-day, with sectional councils and the Central 

and National Wages Boards. 


Notes and Memoranda. 





THERE is in @ museum in Troy, New York, a transit 


instrument which has been in service for fifty-three years | 


and is made of aluminium. 


In the August issue of Heat Engineering there is a descrip- 
tion of a paper pulp digesting plant wherein, by means of 
a heat transfer system, a saving of 42 per cent. of steam is 
effected by comparison with normal practice. 


Tests made by the American Bureau of Standards have 
shown that the encasement of the silicon steel columns 
to be used in the new Hudson River Bridge at Fort Lee, 
with concrete, will increase their strength by about 30 per 
cent, 


Some aeroplane hangars have been put up near Los 
Angeles at a cost of 1-10 dollars per square foot of floor. 
area. They are of 130ft. span and so far 1290ft. in length. 
The roof is designed to carry a dead load of 25 lb. per 
square foot and a wind load of 20 lb. per square foot. 


Tue Sand Springs bridge over the Arkansas River was 
recently wrecked by a motor lorry. The span is 116ft., 
of the through type. The lorry hit one of the vertical posts, 
made of two 4in. land channels, and the whole span 
collapsed into the river bed below. It was replaced by a 
new span within six days. 


Tue explosion of an old egg-ended boiler is the subject 
of the Board of Trade report No. 3018. The boiler was 
made of, nominally, jin. iron plates and exploded through 
a circumferential parting at a pressure of about 50 Ib. per 
square inch. In his comments on the occurrence the 
Engineer-Surveyor-in-Chief says :—‘‘ From the report one 
must conclude that there may have been very wide varia- 
tions in the qualities of iron plates used in the construction 
of old iron boilers, and that it is therefore advisable that 
every possible care should be taken when inspecting such 
boilers, including the use of regular hydraulic and hammer 
testing. 


In Silesia, cadmium is strictly a by-product of zinc 
smelting. Being concentrated in a brownish smoke which 
appears at the beginning of the distillation, it was formerly 
caught mainly in the “ prolongs.’ Prolongs, which are 
essentially second condensers, are not employed in the 
United States because the small amount of zine that 
escapes the adapter or first condenser does not pay for the 
additional labour involved. Even in Silesia prolongs have 
been discontinued except at works that make a speciality 
of zine dust—blue powder. Usually, however, special 
arrangements are made for burning the vapour from the 
retorts and leading the fume to a central chamber. 


APPARENTLY the only commercial sources Of cadmium 
are zinc minerals, says the United States Bureau of Mines, 
Department of Commerce, in a recently issued publication. 
Greenockite, otavite (a basic carbonate), przibramite 
(a reddish zinc blende containing up to 5 per cent, of 
cadmium), and a few other cadmium minerals are, how- 
ever, recognised. Most zinc ores contain cadmium in 
minute quantity, and the cadmium of commerce has all 
come from the following sources :—Zinc ores treated by 
fractional distillation ; bag-house fume from lead smelters 
treating zinciferous ores ; and residues from the purifica- 
tion of zine solutions at electrolytic zinc or lithopone plants. 


PHOTOMICROGRAPHS are claimed to have proved to be 
of great help in the study of various ores in the course of 
experiments conducted by the American Bureau of Mines. 
Many of the manganese ores examined have yielded con- 
centrates of low grade when separated by gravity methods. 
These low-grade products had been hard to explain until 
photomicrographs were taken of supposedly clean mineral 
grains. In most instances of this sort it has been found 
that grains which to the eye or under low-powered magnifi- 
cation appeared to be clean were in reality composed of a 
fine-grained intergrowth of manganese and siliceous 
minerals, or were composed of siliceous particles that had 
been only partially replaced by manganese oxide. 


Tue latest development with a view to economy in the 
building of houses, states the Electrician, is the installation 
in a special house at Garston, near Watford, of an apparatus 
consisting mainly of recording instruments which, respond- 
ing to variations of atmospheric temperature, operate 
electric heaters through relays. The of the 
apparatus is to permit of observations, in conditions closely 
resembling those of the interior of a small house, of the 
effect of sunshine on a roof, the flow of air through an 
outside wall, the effect of flues, wall ventilators, &c., and 
the electrical equipment is required to maintain an even 
temperature, control being obtained by atmospheric 
variations on*a copper cylinder bringing into circuit the 
remainder of the apparatus. It is stated that the result of 
these observations will permit of the building of houses 
which will more effectively insulate their inmates from 
cold winds, heat waves, &c. It has already been dis- 
covered that winds approaching 15 miles per hour cause 
air to pass steadily through a 9in. outside brick wall at the 
rate of 8-5 cubic inches per square foot per hour ! 


Aw article in the Engineering News-Record describes the 
construction of a spheroidal oil tank of 10,000 barrels 
capacity, built by the Chicago Bridge and Ironworks. It 
is 58ft. in diameter by 31ft. high, and the plating is fin. 
thick. The article includes the following account of an 
accidental testing of the tank. “A workman happened 
to open the valve on the water pipe from the city main. 
This caused the pressure in the tank to rise, and when it 
reached 5 lb. the vent opened, as intended. The foreman 
observed gasoline emerging, and with the thought of saving 
the gasoline, he rushed to the top of the spheroid and closed 
the valve, not knowing that the water supply pipe was 
open. The closing of. the vent subjected the spheroid 
to the full city water pressure of 45lb. The operator in 
charge of the test had the water valve closed and then 
opened the bottom drain, forgetting that the top vent 
was closed. Thus the spheroid was next subjected to 
a collapsible force resulting from at least three-quarters 
of a perfect vacuum. The operator hurried to the top to 
open a vent, and as he opened this he noticed the upper 
portion of the spheroid was depressed considerably, but 
this largely disappeared as soon as the vacuum Was relieved 
and was entirely corrected by filling the spheroid with 





water.” 





Miscellanea. 


A survey of the proposed Chignecto Canal route across 
the Isthmus of Chignecto, Nova Scotia, will be started 
shortly. 

Two large diamond drilling outfits have been sent to the 
Lake Athabasca district of Alberta for the purposes of 
prospecting. 

A sTructruRAL steel plant, to cost 1,500,000 dollars, is 
to be put up at Burnaby, British Columbia, by the 
Dominion Bridge Company. 


Ir is proposed to export natural gas from the Calgary 
fields to the neighbouring Montana fields of the United 
States by means of a pipe line. 

Tuer Canadian Pacific liner “‘ Duchess of Richrnond 
has made a record voyage between Montreal and Greenock, 
completing the trip in 5 days 6 hours 24 minutes. 


Tar dry dock at Charleston, Southern Carolina, is to 
be enlarged, at a cost of 243,000 dollars, to accommodate 
the new 10,000-ton cruisers of the United States Navy. 


Ir is proposed to extend the underground railway 
system of New York by the addition of another 100 miles 
of track. The scheme involves two new river tunnels, anid 
is estimated to cost 438,400,000 dollars. 

Work has been started on the construction of a large 
sulphite plant near Moose Jaw, Saskatchewan, which wil! 
draw its raw materials from Horseshoe Lake. It 
expected to be in operation by the middle of next year. 


in 


A series of explosions occurred in the streets of New- 
burgh, New York, in the middle of September, and resulted 
in one death and several injuries. ey are attributed to 
accumulations of gas in the sewers, which were accidentally 
ignited. 

Ir is said that already islands off the coast of Hudson 
Bay, within two miles of the shore, have been proved to 
contain at least 320 million tons of hematite ore, contain- 
ing from 32 to 50 per cent. of iron, above water leve!. 
There is near by a river which can be harnessed to giv: 
328,000 horse-power. 


Tre 3000 kW generating set, which was purchased from 
the Durban Corporation by the authorities of Port 
Elizabeth, as an emergency measure, is nearly ready for 
taking up its new load. The Babcock boilers in connection 
with the new extensions are being erected, while the pipe 
work by Stewarts and Lloyds has been completed, 


Txe Saint John River Power Company, Sasketchewan, 
has added the second unit of 20,000 H.P. to its develop- 
ment at Grand Falls. Construction is also under way of a 
132,000-volt transmission line to carry power from Grand 
Falls to a new 500-ton newsprint mill at Dalhousie, on the 
Chaleur Bay. On Nipisiguit River the Bathurst Power and 
Paper Company is adding a new 5000 H.P. station. 


PLaNs to irrigate portions of the nitrate region in the 
Atacama Desert by extensive works which will supply 
water to about 60,000 acres of land are being considered 
by the Chilean Government. It is proposed, by construct 
ing dams and canals, to make use of the waters of the 
rivers in Northern Chile that are at present lost in the hot 
sands of the desert. The Chilean Government has allo 
cated more than £4,000,000 for irrigation projects, and one 
half the amount will be spent on work that is planned to 
be carried out in Northern Chile. 


A GENERAL survey of the entire course of the Yangtze 
River, China, having been completed, the Yangtze River 
Conservancy Board, attached to the Ministry of Com- 
munications, is now preparing a comprehensive scheme for 
the improvement of the embrankment of the river, in- 
cluding the construction of bridges and dams, the dredging 
of the river bed and the opening of tributaries. Accord 
ing to an estimate of the Board, while the conservancy 
exp will t to a ximately £100,000, the 
arable land to be made available consequent to the im 
provement will yield a yearly crop worth over £400,000. 


Tue arrival of woods for general building construction. 
states the Electrical Review, are of much larger volume than 
last year from Finland, Russia, and Sweden. Docks are 
very busy, and, although the consumption is good, it is 
not sufficient to keep pace with deliveries into the country. 
Higher freight rates have necessitated an increase in spot 
prices, but owing to the keen competition in selling values 
are still comparatively low. Next winter's supplies are 
likely to be ample. Hardwoods are moving a little more 
freely ; fresh receipts of logs are declining, but of sawn 
woods more have been coming forward lately, although 
supplies this year are still much below those of 1928 to 
date. There is not too much mahogany, cedar, teak, rose- 
wood, and satinwood in the country, and prices for these. 
especially the better qualities, keep very firm. Stocks 
of plywood are large, owing to heavy quantities having 
come forward during the past month, but the consumption 
is also growing. 

Durtnec the course of a paper read at a meeting held at 
Toulouse on “Lightning and Electric Transmission 
Lines,”’ by Mr. C. Dauzere, Director-General of the Globe 
Physical Institute and Observatory, on the summit of the 
Pic du Midi Mountain, France, the author stated that he 
had made experiments to discover the cause of storms and 
lightning, and had found that certain places, depending 
on the geological formation of the ground, and where 
negative ions were produced in abundance, were dangerous 
He urged that in erecting electric power transmission lines 
regard should be had to the avoidance of such dangerous 
places. There was still much to be done in the study of 
electrical phenomena in the air in order to give greater 
security to electrical installations. As a result of the paper, 
the Toulouse section of the French Association of Elec- 
tricians has adopted a resolution recommending that all 
information regarding accidents arising from lightning, 
hail and thunderstorms be concentrated in the Pie du 
Midi Observatory at Bagnéres-de-Bigorre, in the Upper 
Pyrenees, and that an active campaign should be organised 
to induce public authorities, electric traction and elec- 
tricity supply undertakings, and all technical and agri 
cultural societies to assist in making the observatory a 
centre of information about the effects of lightning and 
storms. 
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His Majesty's Airship RF 101. 


[The daily Press is invited to give the same publicity 
to the remarks made in the following article as it gave, 
unsolicited, to a paragraph in our issue of September 20th. 
It will be esteemed a courtesy if the whole of the article is 
reproduced, and if any additions or comments which may 
be made to or on it are clearly separated from it.] 


His Masgsty’s airship R101 is a huge, a 
courageous and, it is certain, an expensive experi- 
ment, but first and last and always an experiment. 
She is experimental as regards her construction 
and as regards the services on which, all being well, 
she will be employed. Constructionally she is 
experimental in two main and in innumerable 
minor directions. The design of her hull framework 
constitutes a complete departure from all previous 
airship practice. Not only is that framework built 
largely of high-tensile and stainless steel instead of 
aluminium alloy ; in the principle on which the 
members are arranged there is radical novelty. 
Secondly, she is experimental in her engine equip- 
ment. Her engines—five Beardmore “ Tornados ” 
—use heavy oil fuel instead of petrol and are the 
first of their kind to be produced in this country 
and the first heavy oil engines to be used in any 
country for airship propulsion. Of the minor 
directions in which the vessel is experimental we 
will not stop to write. Some account of them will 
be found by those interested in our issue of August 
3ist, 1928. At this stage in the vessel’s history the 
outstanding point to emphasise, the only point 
which the public outside technical circles should be 
taught to appreciate, is the fact that in all respects 
the R 101 is of an experimental nature. That fact 
can be readily overlooked and large sections of 
the daily Press undoubtedly have encouraged the 
general reader to overlook it. Attention has been 
concentrated on the passenger accommodation, 
the spacious lounge, the verandah café, the smoking 
room, the furnishing of the sleeping quarters, the 
equipment of the cook’s galley. These details at 
once invite comparison with the corresponding 
details in a ship. The comparison, it may be said, 
is not wholly unfavourable to the airship. But the 
very fact that a comparison is ible and is 
invited encourages the general public to to regard the 
vessel as being scarcely less experimental than a 
Transatlantic liner. These details are in reality 


entirely superfluous adjuncts to the constructional 





side of the experiment. They are incorporated in 


the vessel solely to render practicable the service 
side of the experiment. During the past fortnight 
or so the R 101, as a result of the distortion of 
certain words which we ourselves wrote, has been 
widely stigmatised in the daily Press as a failure. 
The only failure which has arisen in connection 
with her is the widespread failure to appreciate 
the prime fact that the vessel is an experiment. 
At one time it was hoped that the airship would 
be completed by the spring of 1928. That her 
construction has occupied many months longer 
than was anticipated implies no degree of failure 
in the eyes of anyone competent to judge the 
technicalities of the situation. Every outstanding - 
feature of the design has been the subject of 
research and test as the work proceeded. Further, 
not only did the design at many points require the 
evolution of new methods and processes of fabri- 
cation ; it demanded in several important direc- 
tions the creation and training ab initio of a special- 
ised body of workpeople. The early estimates of 
the date of completion were undoubtedly much 
too optimistic. But had they been fulfilled the 
airship would in all probability have incurred risks 
of failure which by the delay have been avoided. 
Nor is there any real ground for describing the 
vessel as a failure because certain modifications 
which have been made in her design will lower the 
original estimates of her performance and accom- 
modation. These modifications have been made 
with the sole object of avoiding failure of the 
vessel. Only those who overlook the experimental 
nature of the vessel will describe her as a failure 
if the original estimate of her speed and passenger- 
carrying capacity is not fulfilled. Changes have 
been made in her engine equipment which will 
reduce her speed, add to her weight, and lower her 
paying load, but they are changes which are 
designed to promote the safety of the ship, 
and which in any event are not necessarily per- 
manent. They centre largely around the reversing 
of the motion of the vessel, a manceuvre the ability 
to perform which is chiefly, if not solely, required 
when she is being moored or unmoored. In the 
“ Graf Zeppelin”’ and other airships the engines 
themselves are reversible. In the R101 it was 
the original intention to run all five engines con- 
stantly in one direction and to fit them with 
reversible propellers. A _ satisfactory form of 
reversing boss for the blades was produced, but 
it was found that the blades, of sheet steel and 
hollow, cracked under the torsional stresses thrown 
on them by the “Tornado” engines. Wooden 
blades were therefore substituted ; but, because 
it was found impossible to secure these blades satis- 
factorily in the reversing bosses, the proposal to 
use reversing blades had to be abandoned until 
some other form of blade could be evolved. 
Actually experiments are now in progress with 
blades of solid light alloy which may enable the 
original proposal to be carried out. Meanwhile 
the vessel is about to go on her trial trips with 
irreversible wooden propellers on all five engines. 
Four of these engines will have forward-driving 
propellers. The propeller of the forward port engine 
will have a negative pitch. When the vessel is 
travelling forward this propeller and its engine will 
be idle. They will be brought into use only when 
the airship has to be moved astern. The system is 
admittedly not ideal. It is open to technical 
criticism on the ground that the idle engine repre- 
sents on the voyage so much added weight and 
head resistance, on the ground that the propeller 
thrust will be unequal on the two sides of the vessel, 
and will throw unequal stresses on the structure, 
and on the ground that the full value of the 
reversing power derived from the negative pitch 
propeller will be reduced by the fact that even when 
the vessel is going astern the after centre line 
engine will have to drive forward in order to deliver 
a current of air on to the steering organs at the 
tail. The system is, however, as we have said, only 
temporary. It cannot be described at present as 
a failure. It cannot even be said to be unsatis- 
factory until it has been proved to be so by actual 
trial in the air. At various points, particularly, we 
understand, in the engine bed-plates, additions 
have been made to the original estimated weight | 
of the vessel. The total additional weight in the 
engine units is, we understand, between 2 and 
3 tons—not 5 tons, as we suggested a fortnight 
ago. These additions, made either to increase the 
safety of the vessel or by force of circumstances, 
have to be compensated for either by reducing the 
weight of fuel carried or the number of passengers. 
On long voyages, for which the full capacity of the 
fuel tanks will be required, accommodation fou 
fifty-two instead of a hundred passengers will be 
provided. The speed of the vessel remains to be 
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demonstrated, but it is fairly obvious that with 
20 per cent. of the engine power idle it will not be 
so great as was originally possible. 

These are the facts of what the daily Press has 
called the “ failure’ of the R101. No one with 
technical knowledge and fully understanding the 
experimental nature of the vessel will regard them 
as in the least indicative of failure in any sense. 
They have been held, with a wild disregard for the 
meaning of words, to prove that the vessel is 
‘ obsolete before she leaves her shed.” They have 
been distorted and amplified by sensational writers 
in a very shameful manner. We ourselves, in 
spite of what we have been made to appear to have 
said, do not consider the R101 a failure in any 
respect in which she is properly to be regarded. 
As an engineering structure she appeals to us as a 
superb manifestation of modern scientific research 
and constructive ability. We are not, and never 
have been, enthusiasts in the cause of the airship 
as a vehicle of transport. As engineers, however, 
we are much less concerned with their commercial 
development and application than with their 
design and construction. As engineers we appre- 
ciate to the full the efforts which have been made 
to give the R101 a structure and strength that 
will enable her to demonstrate the possibilities of 
transport by lighter-than-air craft. As engineers 
we understand sympathetically the difficulties 
which the designers and constructors of the vessel 
have had to surmount. As engineers we protest 
against a great experiment being described as a 
failure and deplore the attitude of a Press with so 
little sense of patriotism that it holds British engi- 
neers up to censure before the whole world. 


Rainhill. 


On Tuesday, October 6th, 1829—just a century 
ago—there began, at Rainhill, nine miles from 
Liverpool, a series of trials, the significance of 
which could only be partially understood at the 
time. Even to this day the success achieved by 
the Stephensons’ “* Rocket ”’ is often misinterpreted. 
The trials are too often regarded as nothing more 
than a competition between rival types of loco- 
motives. They were far more than that. The 
object was not only to find which was the best 
engine, but to decide, conclusively, if the loco- 
motive engine was to be used on the Liverpool and 
Manchester Railway, or if fixed engines hauling 
trains by ropes were to be employed. Had all the 
engines failed to meet the conditions laid down 
by the railway, Walker and Rastrick, the advisers 
to the company on motive power, might have 
found themselves obliged to retreat from their 
preference—a hesitating preference—for the loco- 
motive and to recommend the employment of 
fixed engines. Had that happened it is not 
improbable that the development of railway trans- 
port would have been delayed for many years. 
Fortunately, there were at least two engines 
present, Stephenson's “‘ Rocket ’ and Hackworth’s 
‘* Sanspareil,”’ which relieved Walker and Rastrick 
from all anxiety, and the triumph—not of the 
“ Rocket’ alone—but of the steam locomotive 
engine for railways was achieved. 

But if there has been this misconception about 
the true significance of the trials, there has been, 
and there still is, a greater misconception about 
the winner. To this day one may hear George 
Stephenson acclaimed as the “ father of the loco- 
motive.” He was nothing of the kind, nor did the 
locomotive flash into existence at Rainhill. It 
is estimated that by 1829 fifty different engines had 
already been built in this country and a few abroad, 
and all that the Stephensons did with the “ Rocket’”’ 
was to improve on any existing design. If we 
except Cugnot’s steam lorry, rather a motor vehicle 
than a locomotive, and Murdock’s little model, 
the true and first inventor was Trevithick. “‘ Capt. 
Dick ’’ was the first of the great engineers to 
advance the use of high-pressure steam to a 
position of importance, and without high-pressure 
steam the locomotive was impossible. In 1801 
he produced the first locomotive really meriting 
that name; it was indeed a road engine, but the 
principles of its design and construction made it 
even more suitable for rails. In 1804 he built an 
engine for the mine plate-way between Penydarran 
and Merthyr Tydvil and with it hauled a load of 
twenty-five tons. It failed, not because it itself 
was wanting, but because the plate-way broke 
under it. But it was the first railway locomotive, 
and it had two features which subsequently con- 
tributed to the success of railways—smooth tires 
and the blast pipe. It is unnecessary to follow step 
by step the progress of the locomotive during the 
next few years. The fact upon which we want to 


insist is that the locomotive was in common use 





long before the “ Rocket’? made Stephenson 
famous, and that Trevithick, Murray, and 
Hedley all preceded his first engine of 1814. These 
facts are familiar to all historians of the locomotive, 
and the Stephensons’ own greatest historian, Mr. 
J. G. H. Warren, has been careful not to subscribe 
to the designation of ‘‘ Geordie ’ as “‘ The Father 
of the Locomotive.’ If it were not that the error 
is still taught in our schools and still circulated by 
the lay Press, we should not have found it necessary 
to insist, in the interest of historical accuracy, upon 
this correction. But though we must deny George 
Stephenson that superlative honour, we must not 
forget that no single man did so much for the 
development of the locomotive and the technology 
of railway construction. There is some doubt as 
to the exact number of engines built during the 
first quarter of the century, but there is the very 
notable fact that, according to Mr. Dendy Marshall 
(“Two Essays in Early Locomotive History ”’), 
“no railway locomotives were built in this country 
between the years 1814 and 1826 by anyone except 
Stephenson.” Progress during the first part of 
the period, from 1812 onwards, was very slow, but 
after the opening of the Stockton and Darlington 
railway in 1825 Mr. Marshall enumerates no less 
than nineteen locomotives constructed by Robert 
Stephenson and Co., of which the “ Rocket ”’ is 
the last. That is a very remarkable record. The 
winner at Rainhill was therefore the climax of many 
years of experience and development. This develop- 
ment may be roughly divided into two sections, one 
before 1827 and the other in the two succeeding 
years. Up to 1827 the Stephensons had built four 
engines for the Stockton and Darlington and two for 
Springwell. They were all similar to “‘ Locomo- 
tion.”” Inthat year Hackworth, whose position in 
the early history of locomotive engineering is only 
second to that of Stephenson, constructed the 
“ Royal George,” in which the drive from a pair of 
cylinders was taken to the crank pins on one axle. 
The Stephensons had been aiming at the elimination 
of parts, and the success of the ‘‘ Royal George,” 
with its inverted cylinders, clinched the matter. 
Thereafter the direct drive on to one axle 
held the field unchallenged. But whilst Hack- 
worth persisted in the use of vertical cylinders, 
the Stephensons, recognising its disadvantages, 
were struggling to get away from it. In 1828 
they arrived at the ‘Lancashire Witch,” 
which had inclined cylinders driving on the front 
axle of a four-coupled engine. From this locomo- 
tive the “‘ Rocket ” of the following year was the 
direct and immediate descendant. The cylinder 
arrangement was almost the same, but the 
“ Rocket ” had a single pair of drivers and a pair 
of small carrying wheels. At Rainhill Hackworth 
made the fatal mistake of retaining vertical 
cylinders in his “ Sanspareil,”’ and they drove two 
coupled axles. But it was not the wheel arrange- 
ment nor the cylinder arrangement that gave the 
prize to the “ Rocket.’”’ The crowning novelty 
of that engine was the multitubular boiler with its 
separate fire-box. Into the origin of the tubular 
boiler it is unnecessary to go here further than to 
recall that Mare Seguin was the first to employ 
small-diameter smoke tubes. The employment of 
it, with a separate fire-box and a strong blast, 
belong to Stephenson, and it was that combination 
which won the prize for the “ Rocket ’’ and which 
set the example for all locomotives up to the present 
day. The Stephensons, in fact, won on their boiler. 
The problem they had to face in its design was not 
only an adequate supply of steam, but—as laid 
down in the rules of the competition—‘‘ the con- 
sumption of its own smoke.’ Coal was, therefore, 
practically out of the question; coke had to be 
employed and the Stephensons solved the problem 
by the adoption of a deep fire-box and a good 
draught. Before then all fire-boxes may be 
described as of the Cornish type, a type which 
necessitates a thin fire. To burn coke on it was 
practically impossible, for coke requires to be burnt 
in a mass. It is noteworthy that the deep box has 
beer retained, although the use of coke has long 
since been given up. It has remained because it 
has other incidental merits and because the inven- 
tion of the brick arch solved the problem of the 
smokeless combustion of coal in it. It may almost 
be regarded as of equal importance with the 
tubular boiler itself. 

We do not propose to review once again the oft- 
told tale of the Rainhill trials. Those who want the 
facts in a concise form, corrected by the latest 
knowledge, cannot do better than refer to the 
paper read by Mr. Dendy Marshall before the 
Newcomen Society in the spring of this year and 
printed in our issue of April 26th last. We are 
interested at the moment in the swing of the 





pendulum, which seems as if it would bring us 





back again to one hundred years’ old problems. 
Consider, for example, the question of fixed versus 
locomotive engines. Does not it arise in precisely 
the same elementary form in connection with the 
electrification of railways? What is that but a 
better means than ropes for the haulage of trains, 
and does it not sacrifice in just the same way the 
advantages of independent mobility and lay the 
railway system open to interruption by failures in 
the power-houses ? Take again the employment of 
coke, or, even more aptly, “half-baked coal,” to 
which Stephenson referred in his famous report 
of November 5th, 1828, to the directors of the 
Liverpool and Manchester Railway. “ Half-baked 
coal ” is not a bad description of the fuel produced 
by low-temperature carbonisation. It is at least a 
possibility that that fuel may have to be carefully 
considered for locomotives in a few years time. 
Should it be found necessary in the interest of 
national economy to prohibit the consumption of 
raw coal, then we may well see a return to the use of 
coke or semi-coke in our steam locomotives. But 
a yet more interesting reflection is that we may now, 
at the beginning of a new century of locomotive 
history, see the self-propelling locomotive taking a 
new form altogether, and witness the gradual 
supersession of a type which has varied more in 
size than in principle since Robert Stephenson 
and Co. built the “ Planet” in 1830. 








The Institution of Naval Architects 
in Italy. 
No, IL.* 


On the morning of Wednesday, September 18th, 
before the reading of papers was resumed, the Presi- 
dent, on behalf of the members of the Institution, 
laid a wreath on the tomb of the Unknown Soldier at 
the Altare della Patria of the Victor Emmanuel 
Monument at the Piazza Venezia. 


ARMAMENT AND PROTECTION OF CRUISERS. 


The members then re-assembled in the Capitoleum 
for the reading of a paper by Professor William 
Hovgaard on the “ Armament and Protection in the 
10,000-ton Cruisers and the ‘ Ersatz-Preussen,’”’ of 
which an abstract appears upon page 367. 

General G. Russo, in opening the discussion, pointed 
out that the design of a naval vessel was not only a 
problem affecting the naval architect, but it brought 
in many other considerations. In particular he 
thought it was necessary for the designer to receive 
from the naval officers a full scheme in order that 
the required characteristics which were peculiar for 
each navy might be realised. It was, he said, impos- 
sible to express the efficiency of a naval ship in a for- 
mula. Among the four more important considera- 
tions were displacement, speed, armament, and pro- 
tection. Speaking on protection, General Russo 
recalled the two vessels “‘ Italia’ and “ Lepanto,” 
designed by Mr. B. Brin. They were very fast and 
well armed, but were exceptionally unprotected ships. 
He regarded it as very difficult to make comparison 
between different ships, but thanked the author for 
his valuable contribution to the subject. 

Captain G. Boselli said that as the result of the 
Washington Conference the Powers were now being 
compelled to build ships which were of very little 
fighting value. He added that in naval architecture 
everything was based on the sea being as calm as a 
lake, and of the firing of the guns on a platform which 
was as steady as it could be. Neither of these things 
actually happened, however. A great deal had been 
heard of the Sperry gyroscope stabiliser and its use 
in the American Navy, and it would be interesting to 
know why, with all the experience that was available, 
indicating the reliability of this apparatus in pro- 
moting stability, it was not adopted. Experiments 
had shown that it would reduce the roll from 24 deg. 
to 4 deg. and that the weight of the apparatus was 
only 1 per cent. of the displacement. In a 10,000-ton 
cruiser the weight of the gyroscopic stabiliser would 
be only 100 tons. He therefore wished to know why 
gyroscopic stabilisation had not been adopted on the 
10,000-ton cruisers. 

General E. de Vito, Director of Naval Construction, 
Ansaldo Company, Sestri-Genoa, said that with a 
standard displacement of 10,000 tons or a normal dis- 
placement of 12,000 tons many types of ship could be 
built, from the battleship to the light cruiser. The 
principal duties of light cruisers were scouting, the 
support of destroyers, the protection of commerce, 
and attack on enemy sea communications, but he 
did not agree with their employment in fleet actions. 
For these purposes it was preferable that cruisers 
should be armed with 8in. guns, 6in. guns being 
installed on merchant ships, and even on flotilla 
leaders. Immediately after the war opinion was in 
favour of a bold offensive for cruisers, giving these 
vessels little protection against attack, which they 
were presumed to avoid by their speed. Now, ten 
years after the war, opinion was veering round in the 
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direction of the heavier protection of light cruisers. 
His own opinion was that it was necessary to think of 
the heavier protection for light cruisers, not only 
against attack by surface vessels, but also against 
attack by submarines and seaplanes, to say nothing 
of protection against mines, although there were 
difficulties in doing this completely, even with the 
35,000 tons standard displacement ships, such as were 
laid down at Washington. 

After seven years’ close study of the subject he 
agreed with the author that with 8in. guns and a very 
high speed no more than about 2000 tons could be 
devoted to protection. If the speed were to be con- 
siderably reduced as well as the machinery weight, it 
might then be possible to allow 3000 tons for pro- 
tection, to be divided between the vertical armour, 
the horizontal protection, and the torpedo protection, 
leaving the protection against mines to water-tight 
compartments. Owing to the different requirements 
of different countries, it was not possible to build a 
standard 10,000 or 12,000-ton cruiser. It would also 
probably be found that an armoured cruiser of 10,000 
tons would have too low a speed even at 29 knots, 
having regard to the fact that destroyers and torpedo 
boats had recently attained speeds of between 38 and 
40 knots on trial. 

Mr. H. G. Williams remarked that forty or more 

years ago Lord Charles Beresford was one of the most 
eloquent British protagonists of unarmoured ships 
without an overwhelming armament, and a strong 
body of British naval opinion took that view. At the 
same time practically all British constructors and a 
good body of naval opinion took the view which the 
author had advocated in his paper. At the time he 
believed Italy was the cause of the trouble. She had 
produced the “ Italia’ and “ Lepanto ” classes with 
1éin. or 110-ton guns, but with no protection except 
turtle-back armour decks covered by a cellular 
structure filled with material which, according to the 
most optimistic expectations, would exclude water 
when the side plating was smashed by shell fire. The 
argument at that time raged, not only about cruisers, 
but about ships which were to take part in fleet 
actions—known to-day as capital ships. So far as 
capital ships were concerned, the argument nowadays 
appeared to have settled in favour of that “ har- 
monious "’ kind of design advocated by the author, in 
which armour protection bore some sort of relation 
to gun power. The “ Ersatz-Preussen "’ was a capital 
ship, according to the Washington Convention defini- 
tion; at any rate, the percentage of light displace- 
ment devoted to protection—which had been esti- 
mated to be 27 per cent. in this particular case—did 
not fall very far below the corresponding percentage 
in a battle-cruiser. He agreed with the author that 
few existing battle-cruisers would satisfy the prin- 
ciple of corresponding protection as laid down in the 
paper. That principle was apparently based on the 
hypothesis of actions at short range. With modern 
methods of range finding and fire control, however, 
there was a good chance of actions between ships 
armed with 8in. guns being over before they came 
within 8000 yards of one another, and very possibly 
a correct principle of “ corresponding protection ” 
should be based on a much greater angle of impact on 
the deck than the 10 deg. or 15 deg. assumed by the 
author. Moreover, any system of armoured protec- 
tion of ships should take into account the possibility 
of a projectile from aircraft with an almost vertical 
trajectory. This line of argument, of course, would 
lead to an advocacy of putting greater weight of pro- 
tection into the decks and less into side armour, and 
it really strengthened the author’s case up to a certain 
point, because the addition of a given thickness to a 
deck involved generally a great deal more weight than 
could be saved by reducing the vertical belt by the 
same thickness. In the long run, however, it led, he 
would suggest, to the abolition of the vertical belt 
altogether, and we came back again to the “Italia” 
and “‘ Lepanto ”’ and the old British protected cruisers 
of the “‘ Royal Arthur ” class with no hull protection 
other than turtle-back decks thickened on their slopes 
at the sides. That, in his opinion, was the logical 
solution of the question of the protection of light 
cruisers combined with special protection of the com- 
paratively few gun positions which were met with in 
modern cruiser design. 

Colonel L. Fea said that in the case under considera- 
tion only speed and protection had been taken into 
account, but he noted that underwater protection, 
which was now so very important for every type of 
ship, had not been given the same attention as the 
upper protection. With regard to speed, the higher 
the designed speed of the ship the larger the machinery 
must necessarily be, with greater relative displace- 
ment. A comparison between the 10,000-ton ships 
of the various navies was not easy, and it was difficult 
to draw accurate comparisons between, say, the fast 
French and Italian cruisers and the better-protected 
but not quite so fast British and Japanese cruisers. 
He was in agreement with one of the former speakers 
in his doubt as to whether the modern German cruiser 
would effectively show all the advantages announced. 

The President, in bringing the discussion to a close 
and proposing a hearty vote of thanks to the author, 
said that the paper had brought out more than any 
paper he had seen the functions of the man who used 
what the constructor had put into his hands. In 
order to get as nearly perfect a machine as possible 


then the result was usually a compromise. It was 
realised now that what the author had called the 
“line officer ’’ must be responsible to a certain extent 
for the weapon he had to handle, and that introduced 
a great difficulty, because whatever people might 
think of their own ideas, there was always a line of 
demarcation between the theoretical and the practical 
man which seemed to be almost impossible to get 
over. It was well known how in theory and on paper 
it was possible to get out the perfect design ; but, 
alas, it was also known that in practice that could not 
be done. What had to be done was to get the best 
out of the two. The “line officer’? must be con- 
sidered because in practice there were constantly 
arising circumstances which negatived the data on 
which the designer had based his work. That was 
extraordinarily true of the question of the almost 
standard ship which the Treaty of Washington had 
apparently produced. He himself was finished as 
far as practical service was concerned, but all his 
naval friends assured him that that type of ship was 
useless and that we ought to get a much better type. 
Perhaps he should not say that it was quite useless, 
but it was at any rate an un-useful ship. The one con- 
clusion on the whole matter was that anything in the 
way of shipbuilding which came from a treaty must 
have its drawbacks, and he wondered whether the 
Treaty of Washington, which limited both the size 
and the power of ships, would not, in the end, make for 
greater difficulties than had been faced before, how- 
ever much the reduction in the size of navies might 
be desired. 

The second paper was entitled ‘“ The Separation of 
Dissolved Air Caused by Propeller Action,” by 
Engineer G, Rabbeno. 


THE SEPARATION OF DISSOLVED AIR CAUSED 
BY PROPELLER ACTION. 


A propeller working in water causes, as we know, a forward 
suction. The points of greatest fall of pressure are doubtless 
at the fore side of the blades, near the tips, where the relative 
speed is greatest, and the liquid streams which come flowing 
into these places, by their relative motion, undergo a sudden 
acceleration. This, beyond a given limit, and taking into account 
the depth of water above the spot under consideration, leaves the 
dissolved gases to form an emulsion with small bubbles, jointly 
with the aqueous vapour—at the tension required by tempera- 
ture—and builds up a foamy wake. 

As in the ebullition produced by heating, so also in that due 
to lowered pressure, the specific volume of the fluid increases, 
causing absorption of mechanical energy. Hence the loss of 
efficiency in the propellers above a given load, a loss which could 
hardly be explained by the simple hypothesis of the so-called 
back “ cavitation,”’ viz., a clear separation of the liquid from 
the fore side of the blades. 

Such a separation, however, by reducing friction, should 
cause an increase in the propulsive efficiency, and it is not at all 
improbable that, within certain limits, an effective compensa- 
tion may take place between the reduced friction caused by 
gaseous bubbles and the loss of mechanical work in generating 
them, as may, for instance, be assumed from the result of the 
trial runs of the Italian cruiser “ Trento.”” In other words, the 
phenomenon of the initial formation of foam may be useful rather 
than harmful, since the work absorbed in expanding the fluid is 
small, while a reduction is shown in the friction and the self- 
propulsion resistance of the screw. 

A further increase in revolutions would lead to a different 
conclusion, in consequence of a kind of compensation for the 
greater work absorbed by fluid expansion and the lowered 
thrust deduction. 

#inally, there comes a stage in which, the two favourable 
factors above mentioned being discounted, the expansion grows 
rapidly, and only then does a rapid fall in the total propulsive 
efficiency commence to show itself. 

Within that range it may also happen that the thrust on the 
thrust block measured by a thrust indicator is accompanied by a 
»roportionally smaller increase than that of the corresponding 
full resistance, as may be inferred from some observations made 
during the full-speed trials of the latest Italian destroyers.* 
Indeed, above a given number of revolutions the increase in the 
speed of advance, and consequently of the effective ship resist- 
ance, is associated with a corresponding increase of volume of the 
fluid—which becomes elastic—flowing between the hul! and the 
screws, which doubtless causes a lowering of the thrust 
deduction. 

Summing up, and passing from the lowest to the highest 
speeds, four stages may be noted, concerning the propeller action : 
(1) A normal stage, practically giving rise to no production 
of bubbles, closely corresponding to the result obtained in the 
tank trials—save for the usual well-known corrections. 

(2) A stage with a low degree of emulsion, with a tendency to 
a propulsive efticiency a little higher than that of the model—on 
account of the lessened friction of the propeller. 

(3) A stage of equivalence between the energy required to 
expand the fluid—which is increased—and the energy saved 
from serew friction—which is reduced—a coincidence of the 
actual with the rated efficiency is thus realised, with a slight 
decrease of the thrust deduction. 

(4) A stage of decreasing propulsive efficiency caused by the 
great expansion work absorbed by the production of the foam 
accompanied by a reduction of thrus: deduction. Then the 
difference between the thrust measured by the thrust indicator 
and the true ship resistance—-with appendages—is reduced, 
viz., the former increases more slowly than the latter. 

Owing to the interference of factors of o ite sign, it is 
rather difficult to foretell by any formule the results of different 
hulls in various circumstances. 


Engineer E. Ferretti, dealing with the point as to 
how far the efficiency of a screw propeller might be 
affected by the influence of the surrounding medium, 
said that, notwithstanding the large amount of work 
done on that subject since the screw propeller was first 
introduced, very little progress had yet been made. 
The results, so far, seemed confined to more or less 
successful alterations in the shape and the disposition 
of the principal elements of the propeller, without 
extending the research to the possibility of changing, 
where necessary, the physical character and state of 
motion of the fluid in which the propeller moved and 
which was responsible for a large amount of the loss 
of energy which took place. This loss of energy was 
partly due to the fact that the water was thrown 
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backward at an angle to the direction of the course of 
the ship, a fact which was unavoidable and must be 
accepted. The low efficiency of the screw propeller, 
however, was also due to the complicated actions 
and reactions, shocks and countershocks, and friction 
which occurred in the surrounding water, which was 
particularly accentuated in the annular zone, where 
the blades were connected to the screw boss, and this 
feature must not be overlooked in a thorough investi- 
gation of the efficiency of the screw propeller. Would 
it be possible, he suggested, so to adjust the con- 
ditions of the surrounding medium as to reduce the 
density of the water in the region of minor propelling 
action, leaving the rest undisturbed ? It seemed that 
by doing that a certain improvement of efficiency 
could actually be obtained. Admitting the prac- 
ticability of a proper readjustment of the conditions 
of the medium in which the propeller operated, it 
might be possible to obtain (1) a partial elimination 
of the great loss of energy due to the transformation of 
shaft power in axial thrust ; (2) a full utilisation of 
that part of the blade which was more suitable to 
give higher propulsive efficiency. In that way, he 
thought, it would be possible to increase the efficiency 
of existing screw propellers with an improvement 
either in fuel consumption or in the speed of the ship. 
Sir John Thornycroft said that to increase the 
efficiency of a propeller by lubricating it with air or 
gas or such mediums mixed with the water described 
in the paper was a very interesting one, but where 
that had been done most contradictory results had 
been obtained. In connection with high-speed motor 
boats, the Americans had placed the screw bracket in 
front of the propeller, which, with shallow draughts, 
gave an easy access for air. In England, and certainly 
in the case of the fast coastal motor boats built for the 
Navy, it was found best to put the bracket behind the 
propeller to give the least possible opportunity for air 
to get down to the propeller. The fastest boats in 
America were built with the bracket in front of the 
propeller to admit air freely to the screw, but it was 
necessary to increase the surface of the screw. At the 
same time it was argued that a lubricating effect was 
obtained with a reduction of skin friction. In 
America many boats were built with what were known 
as surface propellers, which went into the water as 
the boat gained speed, and a definite cavity was 
created between each cut of the blade as it entered 
the water. In this way reasonable efficiencies had 
also been obtained. In England there had been more 
than one suggestion for lubricating the blades with 
air, and Mr. John Tutin had designed a screw in 
which it was arranged to introduce air through the 
propeller shaft in order to lubricate the blades. Sir 
John said that his own firm had carried out experi- 
ments with this propeller, but had found that there was 
no great gain in efficiency. In some of the smaller 
motor boats in England and America, in which a high 
power was put through screws running at high speed, 
the blades had been made as thin as possible to reduce 
the resistance, and some of them had given extra- 
ordinary results. The peripheral speed was not very 
great, but the actual speed of revolutions was enor- 
mous, and an astonishing cavitation effect had mani 
fested itself in one case on the back of the blade for 
an inch or more back from the leading edge. In appear- 
ance it looked like corrosion effected over a number 
of years, whereas the particular propeller he had in 
mind had only been an hour or two in use. The pits 
were }in. wide by yin. deep, and in addition the 
blades were actually curved forward, although one 
would have imagined that the pressure would have 
been at the back of the blade. 
Engineer N. W. Akimoff suggested the possibility 
of the existence of a stage before the cavity produced 
by a propeller was filled with air or anything else. 
It all depended, he said, on the rapidity of the motion, 
but something might be learned by investigating that 
point. 
The author indicated his desire to reply in writing, 
and a hearty vote of thanks was accorded to him. 
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Low-Temperature Carbonisation 
Plants in London. 
By JOHN B. C. KERSHAW, F.I.C. 
No. I. 


Many readers of Taz ENGINEER will be surprised 
to learn that there are now four full-sized plants for 
carbonising coal by the low-temperature processes 
at work within the Metropolitan area, and Londoners 
who wish to experiment with the use of manufactured 
smokeless fuel for domestic heating purposes ought to 
experience no _ difficulty therefore in obtaining 
supplies. Possibly the price they would have to pay 
for .t might be rather higher than they are accustomed 
to pay for ordinary bituminous coal; but in the 
course of time one may hope that this handicap to 
the use of the new fuel will be removed. 

The writer has maintained always that the domestic 
smoke problem in London and in other large towns 
and cities can be solved only by providing a smoke- 
less fuel which can be burned in the ordinary open 
grate, for the average Briton does not take kindly to 
the American and continental customs of living in 
rooms overheated by radiators or by closed stoves. 
Now that four different processes for the production 
of smokeless fuel are undergoing trial in the gasworks 
of the Metropolis, there is no longer any excuse for 
the London householder to delay trials of this new fuel 
with his existing heating apparatus, in order to see 
whether he cannot reduce his daily contribution of 
soot and filth this winter to the air pollution of that 
portion of the city or of its suburbs in which he lives. 

The Council of the Institute of Fuel, realising the 
great importance of these developments of low- 
temperature carbonisation processes in the London 
area, arranged for an inspection of the plants by 
members of the Institute, followed by a discussion at 
Burlington House. The following account of the 


which is 10ft. in diameter and 72ft. in length. The 
outer drum is attached to this inner one with provision 
for relative expansion, and the whole retort is built 
into a steel-clad brickwork setting so designed that 
the external heat may be controlled and distributed 
over the whole external surface of the outer drum. 
The coal is fed from a hopper by means of a screw 
conveyor to the inner drum at the lowest point of its 
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are effected in the external heating of the retort, 
since arrangements are made for a re-circulation of 
portion of the flue gases, which are mixed with the 
products from the combustion chamber. As an 
example of this method of heating, when producer gas 
is being employed as source of heat the temperature 
within the combustion chamber will be approximately 
1300 deg. Cent. The products of combustion at this 






FIG. 2—SALERMO PROCESS SIDE FEEDING TROUGH 


setting, and the fuel is made to travel by. means of a 
spiral to its upper end. Here there are ports or open- 
ings from the inner drum to the outer drum, and the 
rotation of the retort causes the partially car- 
bonised coal to travel backwards from the upper to 
the lower end at which it entered. Provision is made 
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Fic. 1—K.S.G. PROCESS OF CARBONISATION—FLOW DIAGRAM 


inspection on Wednesday, September 25th, will 
no doubt prove of interest to many readers of THE 
ENGINEER who were unable to attend either the 
inspection or the discussion. 


Tue K.S.G. Process at GREENWICH. 


The K.S.G.* process is a German one which was 
developed under the direction of the late Herr Stinnes, 
and the plant at the works of the South Metropolitan 
Gas Company has been installed by the Coal Oil 
Extraction Company, Ltd. The chief features of 
this process are that the best results can be secured 
with the coal in a finely divided condition, and that 
the operation of the retort is continuous. All small 
coal, including the finest dust, is available for carbonis- 
ing by the K.S.G. process, provided that it possesses 
the necessary coking qualities and is free from 
excessive ash. The construction of the retort and of 
its setting permits of a very high thermal efficiency 
being obtained, and the semi-coke which is produced 
is dense and hard and is therefore adapted for 
rough handling and transport without breakage. 

The retort consists essentially of an inner and of 
an outer drum mounted on slightly inclined axes, 
arranged to rotate at the rate of one revolution in 
14 minutes. The inner drum has a diameter of 
5ft. 8in. and is somewhat longer than the outer drum, 








° K.8.G. stands for «« Kohlen-scheidungs Gesellschaft.” 


here, by means of suitable ploughs and shoots, for 
discharge of the coke, which is finally collected in 
the semi-coke hopper. Steam is admitted by steam 
tuyeres, which are equally distributed around the 
interior surface of the outer drum, but a rotary valve 
provides for the admission of superheated steam only 
to the tuyeres which are buried in coal during the 
rotation of the drum. As regards the evolution of 
gas from the heated coal, the upper drum head is 
separated from the inner drum by a division plate, 
but openings in the shell of this drum head enable 
the products of distillation to pass from the outer 
drum into the drum head, and thence through the 
gas outlet to the condensing plant. 


The carbonisation of the:coal is seen from this 
description of the retort to be effected by a com- 
bination of internal and external methods of heating. 
The external heating is brought about by the products 
of combustion, while the internal heating is caused 
by the admission of steam which is superheated 
approximately to 500 deg. Cent. In order to econo- 
mise power and heat, the steam supply to the super- 
heater is obtained from the exhaust of the steam 
turbine which drives the fans, and the superheater 
itself is built within the brickwork setting of the 
retort. The steam employed, therefore, has already 
performed useful work and is at a low pressure when 
passed through the superheater. Further economies 


temperature are then mixed with flue gases from the 
outlet of the setting, which are at a temperature of 
325 deg. Cent. The final temperature of the gas 
mixture can thus be brought down within a range of 
600 deg. to 700 deg. Cent., and it may be suited to 
the particular characteristics of the coal under treat- 
ment by varying the proportion of returned flue gases 
added to the>original combustion products. The 
advantages of this system of heating are, that the 
temperature is reduced from 1300 deg. Cent. to 
650 deg. Cent., which is the one required, by the 
admixture of an inert gas, instead of by the admixture 
of excess air, and consequently there is a saving 
of a 50 per cent. loss of heat to the chimney and a 
greater durability of the retort. 

Pyrometers are installed at various points of the 
setting for the purpose of determining the distri- 
bution of heat, but the retort itself can be utilised 
as an indicator of the working temperature attained 
both in the inner and outer drums. This possibility 
is due to the fact that the retort is firmly anchored 
only at the lower end, where the inlet and discharge 
machinery is located, and the upper end is free to 
expand, and this expansion is shown on an indicator 
at this point. With the retort installed at Greenwich 
the expansion from normal to the working temperature 
is 5}in. in the case of the outer drum and 3}in. for 
the inner drum, and any variation from these limits is 
immediately inquired into. 

The producer gas for heating the retort is obtained 
from a steam-jacketed gas producer, while the waste 
gases from the retort pass through a waste heat boiler 
which generates sufficient steam to provide all the 
power required for operating the retort, and driving the 
circulating and pressure fans and the exhaust fans. 
The exhaust steam from these auxiliary engines is 
superheated within the setting of the retort and pro- 
vides the supply of superheated steam required for 
the drum. The capacity of the gas p oducer is suffi- 
ciently large to supply a gas engine as well as to 
heat the retort, and this gas engine, which is direct 
coupled to an alternator, provides the electric power 
for the motors which drive the coal and coke-handling 
equipment and various pumps and other units, with 
a certain amount of electric lighting. 

The coal-handling equipment is of the standard 
type and the coal is conveyed at once from the 
delivery wagon to a crusher, which reduces it to the 
following dimensions : 


Per cent. 

Over jin. mesh 0-5 
Through jin. mesh 99-5 
ee Rs ae 98-1 
tin. 86-8 
30 44-6 
» 60 os OF en see ae We Oe 

» Os eae, a as ee 


From the receiving hopper the coal is delivered to a 
storage bin and thence to a measuring device which 
records the amount of coal delivered to the retort. 
From this meter :he coal passes to the feed screw of 
the retort, and at this point provision is made for 
blending with semi-coke dust or any other type of 
fuel that is desired, in order to obtain a hard and 
dense final product. The two streams of raw coal 
and of the serni-coke or other dust, in predetermined 
proportions, then enter the feed screw of the retort, 
and the length of time which the fuel takes to pass 
through the inner and outer chambers of the retort 
can be varied by changes in the rate of evolution of 
the drum and in the rate of fuel feed to the retort. 
The coke is discharged continuously from the retort 
at the lower end into a closed hopper provided with 
interlocked valves so that the communication with the 
retort is closed when the contents of the hopper are 
being discharged into the skip hoist. At half-hourly 
intervals the hot coke from this receiving hopper is 
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transferred to a second one by the skip hoist. The 
cover of this second hopper is also closed and opened 
automatically by the movement of the skip so as to 
avoid any unnecessary exposure of the hot coke to 
the action of the air. While still hot the coke is next 
passed over a screen and all above jin. diameter 
passes on to the coke cooler, while the fine dust is 
conveyed back to the retort and is employed for 
blending purposes—-as already described—with the 
raw fuel. All the coke between jin. and }in. in size 
is delivered into a separate hopper and is used as 
fuel for the gas producer, while .hat above }in. in 
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When necessary, the preheating can be continued up 
| to the point of modifying some of the chemical and 
physical properties of the raw fuel. The carbonisation 
process proper is a continuous one and is based upon 
the principle of the progressive heating of small 
particles of coal by repeated brief periods of contact 
with a heated surface, the coal being kept in con- 
tinuous movement by means of paddles attached to 
revolving shafts which run the full length of the 
retort. The unit of plant at the Fulham Gasworks 
of the Gas Light and Coke Company is of 24 tons per 
day capacity and was installed by Messrs. Salermo in 
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Fic. 3--SALERMO PROCESS -CARBONISING CHAMBER AND FURNACE 


size is carried to the coke cooler, where an inert gas 
is employed in place of the more customary water 
for cooling purposes. When first put into operation 
ordinary air is employed for this closed cooling 
system, but the oxygen in this air is speedily con- 
verted into CO, by contact with the hot coke, and as 
this CO, is quickly dissolved in the water circulating 
through the system an inert gas consisting chiefly 
of nitrogen is soon obtained. 

The distillation gases which are produced by the 
carbonisation of the coal within the retort leave at 
the upper end, and first pass through a dust catcher 
which is maintained at a temperature above the con- 
densation point of the tar and of the pitch, by circula- 
tion of some of the waste gases from the retort through 
the jacket of the dust catcher. From this point the 
distillation gases pass by the dry gas mains to a 
surface condenser and then through an exhauster 
and a light oil scrubber, after which they are delivered 
into the foul gas main of the gasworks. It is here that 
the advantages of having these low-temperature 
carbonisation plants operated as part of the ordinary 
gasworks become specially manifest, since the rich 
gas obtained is extremely useful for mixing with the 
ordinary gas produced by steaming in vertical retorts, 
in order to raise its thermal value. One of the claims 
made for the K.8S.G. process is that the composition 
of this rich gas is extremely uniform in character and 
that it is therefore very suitable for blending with the 
poorer gas. 

The light oil plant attached to the retort is of 
standard design and does not call for separate descrip- 
tion. The carbonising plant is very fully provided 
with indicating and recording apparatus. Pyro- 
meters are installed at various points and are coupled 
to an indicator in the instrument room, so that a 
continuous check can be kept on the operation of the 
retort, and the regular work of the system can be 
easily maintained. The plant at Greenwich is 
of 80 tons per day capacity. It has not been in 
regular work long enough for operating results 
to be published, but the engineers in charge of 
this plant hope shortly to be in a position to publish 
a full account of its technical and commercial per- 
formance. Fig. 1 is a flow diagram of the various 
steps of the K.S.G. process of carbonisation. 


Tue SALeERMO Process aT FULHAM. 


The Salermo process is a two-stage process, in which 
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* (Fic. 4—SALERMO PROCESS—TROUGHS 


the preliminary drying and preheating of the coal is 
performed outside the retort by aid of waste heat. 


1927, the first run with if being made in September of 
that year. The fuel is carbonised in semi-circular 
troughs joined together in series, so that the coal 
passes from one side to the other in its passage through 
the carbonising chamber. Each trough is 6ft. long 
by 12in. in diameter and is constructed of silicon- 
manganese steel plate j#in. thick. An octagonal 
steel shaft lies along the axis of each trough and 
carries a series of T-headed paddles fixed close to 
each other, but with their heads in different planes. 
Fig. 4 shows one of the end troughs A with its adjoin- 
ing troughs B and C. The coal is fed uniformly along 





of travel across the troughs is governed by the rate 
of feed. 

The sides and roof of the carbonising chamber are 
constructed of steel and the plates are connected by 
articulated joints which permit expansion and are 
yet gas-tight. The shafts are constructed of hexagonal 
steel with the ends turned to form journals. Each 
shaft carries twelve paddles, those nearest the sides 
of the retort being L-shaped, while the remainder are 
T-shaped. The edges of the latter paddles help to 
keep the inner face of the trough free from scurf. 
Each trough is divided by vertical steel plates into 
three compartments and the coal is delivered into the 
two end ones by the opening shown in Fig. 2, which is 
a diagrammatic elevation of the side feeding trough. 
The only means of communication between the end 
portions and the centre of the trough is by passages 
under the two division plates. Helical paddles on 
these sections of the shaft push the coal under these 
division plates from the two end compartments into 
the centre compartment of the trough, where the 
T-shaped paddles then carry it into the adjoining 
trough. The rate of feed into the centre compart- 
ment depends upon the head of coal in the feed shoot. 
and the gas seal is provided by the heaping up of the 
coal in the centre compartment to a height of 6in. 
above the top of the feed opening. 

Helical paddles are interspersed between the T- 
shaped paddles on the shaft of the trough which 
adjoins the feeding trough, and spread the coal along 
the whole length of the second trough. The last or 
delivery trough, which is the fourteenth of the series, 
is of the same construction as the feed trough ; here 
the gas seal is obtained in the same way by the 
heaping up of the carbonised fuel before its discharge. 
Fig. 3 is a longitudinal section of the carbonising 
chamber and furnace, while Fig. 5 is an end section 
of the same. These two figures show that the drier 
consists of two horizontal floors, which are formed 
by the top casing of the horizontal flues through 
which the exhaust furnace gas is passed. The flues 
are formed of mild steel plate only jin. thick. The 
drying and preliminary heating of the coal is carried 
out during its passage over the whole length of these 
drying floors by aid of a chain drag of special con- 
struction. 

The coal is prepared for the carbonising process by 
crushing to a maximum size of }in., and it is then dis- 
charged from the hopper in which it is stored by means 
of a turntable passing over a magnetic separator 
into the trough marked A in Fig. 4. The discharge 
from this trough spreads the coal across the whole 
width of the drier platform. It is then caught by 
the scraper bars of the chain conveyor and is carried 
to the end of the platform B, where it falls on to the 
second drier platform C. After travelling the full 
length of this platform it arrives at the point D and 
here falls into the feed shoot E and thence by way of 
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Fic. 5—SALERMO PROCESS CROSS SECTION THROUGH CHAMBER 


the length of the trough and the rotation of the shaft 
in the direction shown by the arrows causes the coal 
to flow over from the trough A into the trough B, 
taking the contour shown by the dotted line. Simi- 
larly the rotation of the shaft and paddle in the 
second trough B causes the coal in this to flow into 
trough C, but this transfer of the fuel only continues 
while the coal is being fed into trough A, and any 
stoppage of the feed automatically causes cessation 
of flow. The coal in the troughs, therefore, undergoes 
two movements, the first of which is a distributing 
circular movement within the trough, and the second 
a flowing one from one trough to another. The rate 





the seal trough F into the carbonising chamber. The 
method of its travel through this chamber has been 
already described and illustrated in Figs. 2 and 4. 
The carbonised fuel is discharged at the point marked 
G in Fig. 3, and is then carried on to the cooling plate 
shown in this figure and is finally conveyed by an 
elevator to a storage hopper. 

Fig. 5 illustrates the arrangement for dealing with 
the gas evolved from the carbonising chamber. The 


| gas is drawn off by the gas outlet at H and passes 


first through the dust extractor marked J and then 
on to the condenser marked K. The dust extractor 
consists of an insulated cupboard provided with a 
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gas-tight door and contains @ series of trays arranged 
as shelves and “ staggered ”’ in their relative positions. 
These act as baffles upon which the crude gas impinges 
during its passage through the extractor. The 
greater portion of dust carried from the retort by the 
gas is deposited upon these trays. The extractor is 
cleaned once every eight hours, and in order to facili- 
tate the cleaning operation a steam inlet and outlet is 
provided, since the passing of steam through the 
extractor reduces the cooling effect and also the risk 
of fire while open. The efficiency of the extractor is 
stated to be of such an order that the tar contains 
oniy from 1 to 2 per cent. of free carbon. 

The following balance sheet represents the normal 
working of the Salermo retort. The coal employed 
for this trial run was a strongly coking Durham coal 
containing 5-7 per cent. of ash and yielding 30-2 per 
cent. of volatile matter when heated. The gross 
calorific value of the fuel was 14,040 B.Th.U. and the 
percentages of products obtained by weight as a 
result of the carbonisation were as follows :— 

Per cent. 
Semi-coke, containing 9-9 per cent. volatiles 

(14-66 owt. per ton) . : 

Dry tar, sp. gr. 1-050 ( 21 gallons per ton). ee 
Gas, sp. gt. +643 with air 1 (3075 cubic feet 6 

ton) o% ° : 6- 
Gas liquor gs “SE Died “eo 
Moisture, e xtracted in drier. ne, enrdininn win 1 
Dust recovered ~~. ae os 
Solids from tar 
Losses ss 


we 


73-3 
9- 


ee ee 


100 


From | ton of coal testing 14,040 B.Th.U. per pound, 
equivalent to 314-5 therms, the thermal value of the 
products obtained by carbonisation was as follows :— 


Therms. 
Semi-coke, 14-66 ewt., at 13,590 B. —— ~—— 223-1 
Tar, 220-5 1b., at 16,990 B.Th.U. 37-5 


Gas, 3075 cubic feet, at 936-4 B. RU. ate ‘cubic 
. x 


foot 5 
Solids, 22 Ib., at 16, 000 B. Th. v. per Ib. 3-5 
Losses, 6- 3 per cent. . 19-9 

314-5 


The Salermo unit erected at the Fulham works of 
the Gas Light and Coke Company was one of the 
first constructed, and the results obtained from it and 
other larger units have provided data which have led 
to an improved design. A unit is now under construc- 
tion embodying all these improvements. The chief 
features of the new design are that individual gas 
burners are provided for each trough in the furnace, so 
that the temperature control is more efficient and the 
metal of the troughs is protected from oxidation by a 
refractory covering which possesses high heat con- 
ductivity. The carbonising chamber and the drier 
in the improved design are separate units, and a turn- 
table type of seal has been provided for withdrawal of 
the carbonised fuel. The removal of the dust from the 
gaseous products is carried out in a new type of dust 
extractor, in which a novel application of baffle plates 
is employed. The arrangements made for feeding 
the coal into the retort have been modified so as to 
allow the amount to be checked by an automatic 
weighing machine, and to provide for an improved 
distribution of the feed coal across the whole width 
of the drier platforms A tubular form of semi-coke 
cooler has been adopted for the improved design, and 
many modifications have been made in the mechanical 
equipment which tend to the strenthening of the plant. 

(To be continued.) 








The Sukkur Barrage. 


WE have on various occasions dealt with the Lloyd 
Barrage at Sukkur on the Indus—notably on August 
25th, 1922, and December 24th, 1926—but it has 
attracted so much attention within the past few 
weeks, owing to the danger which threatened it through 
the failure of the Shyok ice dam, that our readers will 
welcome some extracts from official publications 
which have just reached us from India. 

The history of the scheme is interesting, for its 
inception goes back to 1855—twelve years after 
Napier’s famous pun had announced that Sind had 
been occupied—when the necessity of irrigation in a 
naturally very dry district became evident at once 
to British engineers. But, barring the improvement of 
existing canals, nothing of moment was done for over 
fifty years. In 1907 a scheme put forward by Dr. 
Summers, Superintending Engineer of the left bank 
division of the Indus, was approved by the Govern- 
ment of India; but a committee of engineers in 
London found in 1912 that the project was not 
justified, and the Secretary of State declined to 
sanction it. The Government of Bombay refused to 
be disheartened by this rejection, and in 1915 an 
Executive Engineer was placed on special duty to 
revise the project. He reported a year later, but 
owing to the war very little could be done, and it was 
not till June, 1918, that the matter was again taken 
up. The result of further inquiries was that in 1920 a 


scheme including a barrage below the Sukkur Gorge and 
perennial canals on both sides of the Indus was put 
forward. It was approved by the Government of India 
and submitted to the Secretary of State, who gave the 
necessary sanctions. 


In June, 1923, all preliminaries 


lative Council gave permission for construction to 
begin. 

The Barrage, about which so much has been heard 
of late, is being built three miles below the gorge at 
Sukkur. Just above, it three canals on the right bank 
and on the left bank four canals take off from the 
river, each having its own head regulator. The 
Barrage, when complete, will completely control the 
river and will, it is believed, keep the approach 
channels to the canals clear of silt. It is expected 
that the bulk of the work will be completed in 1932, 
and that irrigation will begin in June of the following 
year. 

This vast project is designed to secure irrigation to 
an area af about 7,500,000 acres, of which the canals 
are designed to irrigate 5,900,000 acres annually 
on attainment of final development. The present 
irrigation in this area extends to 2,030,000 acres, and 
the new irrigation provided for will therefore amount 
to more than 3,800,000 acres, including Khairpur 
State. 

The Lloyd Barrage, as it is called, will consist of 
sixty-six spans of 60ft. each, separated by fifty-eight 
ordinary piers, each 10ft. wide, and seven abutment 
piers, each 25ft. wide. The total width of waterway 
provided will be 3960ft. and the overall length of the 
Barrage between abutments will be 4725ft. The 
structure has been designed to pass a maximum river 
flood of 14 million cusecs, or about 50 per cent. more 
than the highest flood hitherto recorded. Each span 
of the Barrage will be fitted with electrically operated 
single steel gates, designed to maintain a level 18}ft. 
above the Barrage sill. A road bridge is provided on 
the downstream side as an integral part of the 
Barrage, and will be at a lower level than the upstream 
arches carrying the operating gear of the regulating 
gates. 

The total length of the main canals, branches and 
distributaries will be 6211 miles. The total quantity 
of earthwork in excavation of these is estimated as 
5,551,200,000 cubic feet. This work is being done 
partly by manual labour and partly by the use of 
dragline excavators. Of the latter forty-six machines 
are in operation, their daily outturn varying between 
100,000 cubic feet for the largest and 13,000 cubic feet 
for the smallest. Their total capacity approximates 
to 74 tons of earthwork per minute on the basis of 
54 days of twenty-four hours work per week. 

It is estimated that the entire project will cost 
£15 million sterling. Work was begun in July, 1923, 
and on the Barrage itself is now at an advanced stage 
in 16} spans on the right bank and in 22} spans on 
the left bank, leaving 27 spans to be taken up next 
working season and to be completed by the year 1932. 
The seven canal head regulators on either bank and 
the guide banks are now approaching completion. 
Of the total estimated quantity of 551-12 crores cubic 
feet of earthwork in main canals branches and dis- 
tributaries the quantity completed to date amounts 
to 247-13 crores cubic feet, leaving a balance of 
307-99 crores cubic feet to be still completed. Of 
the main canals, branches, and distributaries, 1300 
miles, comprising chiefly the largest sections of the 
main canals and principal branches, have been so 
far completed. Progress has also been made with the 
construction of the canal masonry structures, regu- 
lators, falls and bridges. 

The following notes on the engineering features of 
the great work are abstracted from another recently 
issued official publication. 

At the point where the Barrage is being con- 
structed the Indus flows almost due east and west, 
and widens rapidly till at the site of the works it 
is almost a mile across. Here in the season of low 
water it is divided into two streams separated by a 
huge sand bank. In these streams on each side of 
the sand bank cofferdams are erected in each working 
season to allow the construction of the Barrage to 
proceed in the dry. Stone-pitched guide banks on 
both sides of the river are being erected, and that on 
the left bank is already completed. In the 1927-28 
cofferdams 9} spans of the Barrage were built on 
the left bank and 6} spans on the right bank. In the 
1928-29 cofferdams 13 spans have been completed on 
the left bank and 10 on the right. As the Barrage 
extends across the river the stream is allowed to pass 
through the completed spans. The general plan is 
to divide the cofferdams by temporary bunds into 
convenient sections which are then pumped out. 
Suction dredgers raise sand from the river bed and 
deliver it against the inside of the completed walls to 
help them to support the external water pressure. 
The first operation of each season’s work is, therefore, 
the construction of the cofferdams. They are made of 
British steel universal sheet piles, which are inter- 
locked with each other. They vary from 40ft. to 
50ft. in length and are driven by floating pile drivers, 
each of which has two McKinnon Terry hammers, 
which can drive three piles at a time. Work is usually 
started after about the middle of September, when 
the river level has fallen sufficiently low and the 
velocity is not too high. But as the channels may be 
as much as 35ft. deep in places—as happened this 
year on the left bank—before the work is started, and 
as the longest available piles are only 50ft., steps have 
to be taken to see that the scour does not deepen the 
channel. It has been found best by experience not 
to start from both ends of the cofferdam till the main 


ing the other end. This year on the left bank, where 
the channel was very deep, 50ft. piles were driven in 
pairs 25ft. apart about 1l0ft. downstream of the 
cofferdam line down to the water level. Against these 
piles Lai brush mattresses and stones were dropped 
in proper places before the bed deepened to any 
appreciable extent. The downstream side of the 
cofferdam is closed first so that the scour which occurs 
does not deepen the foundations of the permanent 
works. This is a very important matter, as not only 
is a deep scour hole avoided in the foundation, but 
the upstream side of the cofferdam can be driven 
where the bed has not been scoured very deep. In 
all the operations during the construction of the coffer- 
dam care is taken to ensure that the channel is not 
concentrated at one place, and gaps are left at the 
ends of the cofferdams to divert the flow on both ends. 
During the course of these operations frequent 
soundings are taken to study the channels. 

As soon as possible after the commencement of the 
construction of the cofferdam the excavation of the 
foundations of the permanent work is started with a 
suction dredger, which deposits sand against the 
piles to make up the sand slopes for giving water- 
tightness to the cofferdam. For this purpose the 
walls of the cofferdam are driven about 170ft. away 
from the foundations of the permanent work. The 
dredging of the foundations is carried to a depth about 
2ft. to 3ft. above the required levels and the remain- 
ing excavation is done by hand in the dry after pump- 
ing out the cofferdam. 

A gap is left on one of the sides of the cofferdam area 
to remove all the floating craft. As soon as all work 
is finished inside the cofferdam this gap is closed and 
made water-tight by putting in sand dredged from 
the river bed outside, with the aid of the terminal 
pontoon. If the excavation inside has not been suffi- 
cient to make up the sand slopes, the deficit is made 
up by pumping in sand from the river bed outside. 

As soon as all sand slopes are made up to water 
level pumping is started. There are eleven pumping 
pontoons, each of which carries three 8in. centrifugal 
pumps, electrically driven. Water is collected into 
rectangular sumps made of steel sheet piling and is 
pumped out into the river through a half-round sheet 
steel flume supported on steel trestles. The pontoons 
settle down as the water level falls and finally sit 
on the bottom. During the progress of works inside 
the cofferdam water is led into these sumps by means 
of temporary channels and the sumps are kept con- 
stantly clear of sand flowing in from the foundations. 
As soon as a portion of the fundation is exposed hand 
excavation is started to dress the foundations to the 
required levels. 

Permanent pile driving is started with land plants 
run on broad-gauge track as soon as a portion of the 
foundation area is ready. ‘There are four rows of 
permanent piling under the Barrage floor, three of 
which are 14ft. long and one 22ft. long. Their tops 
are buried 2ft. into the underside of the masonry 
There is a water-tight seal about 9in. wide, of cement 
concrete, on both sides of the piles. 

The foundations consist of random rubble masonry 
in hydraulic lime mortar and the superstructure of 
second-class coursed masonry with random rubble 
hearting. Suitable stone headers not being pro- 
curable, cement concrete headers 3ft. long are used 
for all superstructure work. As much as 25,000 cubic 
feet of masonry have been laid per working day and 
night simultaneously in each cofferdam. 

The floor of the Barrage is provided with paving 
of 15in. cement concrete, 1: 2:4, made in situ in 
blocks of 5ft. by 5ft. Joints 2in. wide and 6in. deep 
are left between the blocks which are filled later on, 
with fine concrete. 

The construction of the cofferdams takes about 
3 to 3} months, and the masonry and other works 
inside the cofferdam take about 44 to 5 months. The 
quantities of work done in the last season on both 
banks in the above period are given below :—Coffer- 
dam piling, 5375 tons ; permanent piling, 2550 tons ; 
excavation by dredger in the foundations, 2,586,000 
cubic feet ; excavation by manual labour, 3,625,000 
cubic feet; masonry in foundation and super- 
structure, 1,230,000 cubic feet; cement concrete 
paving, 273,000 cubic feet; pitching in aprons, 
1,606,000 cubic feet ; laying 10-ton concrete blocks, 
354,300 cubic feet. 

After the completion of the season’s work the piles 
of each cofferdam are extracted on each side by 
floating cranes, the same hammers used in driving 
being reversed for extracting the piles. 

The regulator arches are made of cut stone and 
dressed to proper shape. The centerings for them are 
made of steel trusses with steel plates on the top and 
are supported on babul wood wedges. The stones are 
laid by means of floating cranes. The centerings are 
lowered within two days of the completion of the arch. 
All pilasters and parapets are of cut stonework. The 
barrage arches will be made of reinforced cement 
concrete. 

The barrage gates are being supplied by Ransomes 
and Rapier, Ltd., and are each to be 60ft. clear span. 
The sills and lower groove frames are fixed during the 
progress of work inside the cofferdam. The other 
work will be done later on. The gates of the fifty-four 
ordinary spans of the barrage will be 18}ft. high, 
while those of the twelve scouring sluice spans will 
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gates are to be suspended and counterbalanced with 
double their own weight hung in the bight of the rope, 
thus reducing the height of the structure. They will 
be operated each by separate gearings fixed on the 
high-level bridge spanning the piers. This gearing 
will be operated by an electric motor, running on a 
special narrow-gauge railway on the overbridge. The 
motor can connect at once to the gearing of any of the 
sixty-six gates, and six separate motors will be pro- 
vided, any one of which will be able to operate any 
of the sixty-six gates. 

Regulator Gates.—There are altogether thirty-two 
openings of 25ft. clear span in the head regulators on 
the left bank and twenty-three openings of the same 
span in those on the right bank. All these fifty-five 
spans are to be regulated by similar methods with 
triple rising gates in each span. The bottom gate is 
virtually a rising sill, and can be completely lowered 
behind, and masked by, the permanent masonry sill. 
The second gate is suspended and balanced by a 
counterweight in another groove behind the bottom 
gate and can be lowered completely behind the latter 
or raised till its bottom edge is flush with it. The top 
gate is similar to the second gate and runs in a third 
groove behind it. This top gate can be lowered com- 
pletely behind the second gate, or can be raised till its 
lower edge is flush with the*top of the second gate. 
In this position the top of the upper gate is above 
H.F.L. and the regulator is completely closed. To 
open the regulator fully, the bottom gate is lowered 
behind the masonry sill and the middle and top gates 
aré raised right up clear of water surface. An inter- 
mediate degrees of regulation between full open and 
full closed can be obtained by raising or lowering the 
necessary gates, and water will always be admitted 
to the canals over the top only of sill or gates. All 
gates are worked by electric power gearing, one elec- 
tric motor being fixed on a pier between each two 
spans. This motor drives, through suitable clutch 
arrangements, any of the six sets of independent 
gears for working the three gates on either side of it. 
All gates and machinery for the head regulators are 
also being supplied by Ransomes and Rapier, Ltd. ° 

Power will be obtained from the existing power 
station where it is generated at 6600 volts. It will be 
transmitted at this pressure by duplicate mains to the 
towers at either end of the Barrage, where there will 
be transformer stations, breaking it down to 400 volts 
at which pressure it will be transmitted by hidden 
cables to the various motors on the barrage and head 
regulators. For lighting the final structure the same 
system will be used. The necessary 220-volt current 
being obtained from one phase and neutral. By a 
system of linking and loops either transformer station 
can supply the whole system, and each station will 
have two independent sources of high-tension supply. 
The possibility of breakdown in supply is therefore 
reduced to a minimum, and in addition all gearings 
for barrage and regulator gates can be worked by 
hand in emergency. 

For the generation of electricity a large power- 
house has been installed on a convenient site, and in 
it all the electric power required for all purposes on 
both banks of the river is generated. The power units 
are all internal combustion engines driving direct- 
coupled generators. There are six units in all, two 
Mirrlees engines of 300 B.H.P., each driving generators 
of 175 kW ; two Fullagar engines of 750 B.H.P., each 
driving generators of 500 kW ; and two Swiss Loco- 
motive Works engines, each 750 B.H.P., driving 
generators of 500 kW capacity. Thus there is a total 
of 3600 B.H.P. or 2350 kW installed. The Fullagar 
engines were the first engines of their type to be 
installed in India. The fuel used is crude oil of about 
19,000 B.Th.U. and is brought to the site by broad- 
gauge railway in tank wagons of about 20 tons capa- 
city, and it is stored in a main storage tank of 100 tons 


capacity. 








Armament and Protection in the 
10,000-Ton Cruisers and the 
Ersatz-Preussen.* 

By Professor WILLIAM HOVGAARD. 


‘THERE has been a great deal of discussion and criticism 
of the 10,000-ton cruisers now built or building by the 
naval Powers signatory to the Washington Treaty for 
the Limitation of Naval Armament, and these ships, which 
will be here referred to as the “ treaty cruisers,” have 
been compared with the German armoured crusier “ Ersatz- 
Preussen.” A comparison is difficult to make, because 
it must be based largely on inaccurate or incomplete infor- 
mation. While the speed and armament of most of these 
vessels have been given out more or less officially, the 
protection is in no case known with certainty ; in fact, a 
significant silence has been maintained on this point. 


Tue PRINCIPLE OF CORRESPONDING PROTECTION. 

We include in the discussion all ships in which artillery 
is the principal weapon; battleships, battle-cruisers, 
armoured cruisers, light cruisers, and gunboats, and refer 
to them as artillery ships as distinct from torpedo vessels, 
airplane carriers, and mine-laying vessels. 

In order to arrive at a rational design of the protection, 
it is necessary to make assumptions as to the armament of 
the po naamreen A which the ship is destined to fight, in par- 
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ticular as to the calibre of his guns. Evidently it is 
impossible or impracticable to provide protection against 
attack from a ship of far superior gun power. It would 
not be reasonable to protect a light cruiser against the 
heavy guns of a battleship, although she may at times be 
© to such attack. Here, again, the design should 
provide for the circumstances most likely to occur, not 
for exceptional conditions. On the other hand, any war- 
ship should be prepared to fight ships of its own class and 
size and carrying the same armament, and hence should 
be protected against attack from guns of the same calibre 
as those carried by the ship itself. It will therewith also 
be adequately protected against all ships of inferior gun- 
power. 

We see, then, that armament and protection should 
not be considered separately, and as being independent 
of each other, but rather as organically associated. The 
thickness of the armour should be a function of the calibre 
of the guns. The under-protected ship, whether she meets 
ships armed with heavier guns, guns of the same calibre 
as her own, or lighter guns, is always at a disadvantage, 
and always liable to destruction or serious injury. The 
over-protected ship all agree to be unsatisfactory. We 
find no resting-point except in the principle of correspond- 
ing protection, assuming that the adversary is a ship of 
the same class carrying guns of the same calibre, and 
designing the system of protection accordingly. 

The principal factors which affect an artillery action are 
the range and the angle of impact of the projectiles with 
the normal to the armour. The designer must determine 
the figures which to him seem most plausible as represent- 
ing average conditions, but it is clear that in any case a 
rational design of the protection must be based on some 
fairly well-defined assumptions. Summing up, the prin- 
ciple of corresponding ( eapacars may be thus formulated : 
An artillery ship should be so protected that it can keep up 
a sustained fight under average conditions with a ship 
of similar size and type carrying the same armament. 

This principle was propounded by the author in 1904' 
in connection with a study of the sea-going battleship, 
and it was pointed out that it must hold good for all 
artillery ships. The principle did not, however, find 
general acceptance, although it was always followed in 
most battleships. In 1907 the first battle-cruisers, the 
British “ Invincible ” class, were launched, but their pro- 
tection fell far short of that “‘ corresponding "’ to the guns. 
The same was true, but to a smaller degree, of later British 
pre-war battle-cruisers, and the first ship of this class in 
the British Navy to be protec ted fairly in accordance with 
that principle was the 
experienc es of the battle of Jutland. The German battle- 
cruisers, on the other hand, had a protection corresponding 
to their armament. The light cruisers that took part in 
the war, British as well as German, were practically pro- 
vided with corresponding protection, having 3in. to 4in. 
armour and 4in. to 6in. guns. These vessels showed a 
remarkable power of resistance under fire. 


But even after the experiences of the war, and in spite | 


of opinions clearly expressed by leading officers with war 
experience, the principle has not yet been accepted, as 
evidenced from the design of the treaty cruisers. 

The displacement of these ships is limited by the Wash- 
ington Treaty to 10,000 tons in the light condition, that 
is, fully equipped but without fuel and feed-water. This 
gives a normal displacement of about 12,000 tons, and a 
full-load displacement approaching 14,000 tons. The 
calibre of the guns is limited to 8in. There seems to have 
been a general agreement among the leading naval officers 
in the countries concerned that the speed of these vessels 
should be the highest consistent with a powerful arma- 
ment, and actually the speed is from about 32 to 36 knots. 
Speed and armament dominate the design, in some cases 
almost to the exclusion of protection. 

On the whole, the speed seems higher than necessary 
for the performance of the principal duties, since only few 
warships of superior gun-power and no merchant vessels 
have a speed of more than 28 knots. The number of 8in. 
guns also seems unnecessarily great, and it appears that 
@ more satisfactory and harmonious solution can be 
obtained by a reduction in speed and in the number of 
guns, whereby weight is saved for improved protection. 


** Exsatz-PrREUSsSEN.”” 


In the “ Ersatz-Preussen "* the standard displacement 
is limited to 10,000 tons, but a calibre of 1|jn. is allowed 
for the heavy guns. The strategical purpose of this ship 
has not been announced officially, but it may be vonjec- 
tured that it is intended partly for service in the Baltic 
and partly for raiding or commerce-destroying on the 
ocean. Evidence of the former purpose is seen in the heavy 
battery of llin. guns, which is especially suitable for a 
ship of that size operating in narrow seas. In fact, with 
the armament of six llin. guns, and a secondary battery 
of eight 6in. guns, this ship is superior in artillery power 
to any warship in the Baltic, excepting the Russian battle- 
ships. On the other hand, the speed, which is 26 knots, and 
the radius of action, which is 10,000 miles at 20 knots, 
seem to show that the ship is also intended for long con- 
tinued and distant ocean service. 

Thus the “ Ersatz-Preussen ’’ must be regarded as a 
compromise adopted under compelling limitations, but 
the exceptional circumstances under which it appears 
are remarkably favourable. In the Baltic she will be 
supreme, except for the presence of a few relatively slow 
Russian battleships, and on the ocean she will be either 
much more powerful or else much faster than any other 
vessel, with the sole exception of a few battle-cruisers. 
Protection of commerce against the depredations of such 
vessels can only be obtained by the convoy system. 

Technically the ‘ Ersatz-Preussen”’ presents several 
interesting features. 

The radius of action, which at ordinary cruising speeds 
far surpasses that of the treaty cruisers, has been made 
possible by the use of Diesel engines. This type of engine 
is here tried for the first time in larger warships, and the 
maximum power, 50,000 8S.H.P., is at least twice as great 
as that of any other ship driven by Diesel engines. This 
must be regarded as an experiment, but the Germans are 
certainly in a better position to take such a step than anyone 
else. If the engines prove to be reliable in long continued 
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service, if they do not cause excessive vibrations, and 
provided also that the unit weight is not greater than 
that of recent steam plants of similar power, they must 
be regarded as 4 remarkable achievement and a great 
step in advance in marine engineering. 

General Gréner, German Minister of Defence, has stated 
officially that by improv ed methods of design and construc - 
tion a saving in hull weight of 550 tons has been effected. 
This presumably refers to a comparison with earlier 
German ships, and is said to be attained by an extensive 
application of welding and of special high-grade steel as 
well as light alloys. The armour is worked into the hull 
structure wherever possible, so as to co-operate with the 
strength members. All of these methods are, of course, 
used in other navies, and are undoubtedly resorted to in 
all treaty cruisers ; but whether or not the Germans have 
gone farther in this respect than the constructors in other 
countries cannot be known until further details are dis 
closed. 

It is not known, for instance e, whether welding is applied 
to strength members in the “ Ersatz-Preussen,’’ but if 
so, it must again be regarded as an experiment. The 
employment of armour as part of the strength hull is believed 
to have been introduced on a large scale first in the British 
“* Arethusa,”’ built just before the war ; it is not unobjec- 
tionable, as it is difficult to obtain an effective transition 
between the armoured and the unarmoured parts of the 
structure without special precautions, which may require 
the expenditure of a great deal of extra material. If these 
precautions are omitted serious structural weaknesses 
are apt to develop. 

As regards the protection, nothing of a reliable nature 
is known, but a comparison of estimated weight schedules 
for the “‘ Ersatz-Preussen "’ and the treaty crusiers throws 
some light on this question. Two such estimates have 
been made, one published in Werft Reederei Hafen,* the 
other, by James L. Bates, of the Design Division, U.S. 
Bureau of Construction and Repair, published in the 
American Marine Engineering.* 

The German writer gives the following comparative 
weight schedules for the “ Ersatz-Preussen”’ and the 


British “ Suffolk,’ which latter, it must be noted, was 
designed some four years before the German ship :— 
Tasitx I, 
Ersatz 
Preussen.” * Suffolk.” 
Tons. Tons. 
Hull without armour : 3,700 4,400 
Armour on ships and guns 2,700 2,000 
Various auxiliary machinery 480 400 
Equipment and stores 430 430 
Propulsive machinery 1,150 1,930 
Armament and ammunition w ith- 
out armour : he i 1,700 1,000 
Light vannerenee i 2S 10,160 10,160 
Fuel . a 4 , 3,500 3,460 
Reserve feed ‘water 40 380) 
Full load displacement, totals. . 13,700 14,000 


This table indicates a saving of 700 tons on the hull and 
780 tons on the machinery of the German ship as compared 
with the British cruiser, while there is an excess of 700 tons 
in the weight of armour, 700 tons in the armament group, 
and 80 tons in the auxiliary machinery. If the weight 
assigned to armour in the “ Suffolk ’’ is correct, it indicates 
a@ very substantial system of protection. 


A 10,000-Ton CrvuIseR with CORRESPONDING PROTECTION. 


Without attempting to present a new design, we shall 
outline the main featues of a 10,000-ton cruiser carrying a 
battery of 8in. guns with corresponding protection, and 
see what speed it would be possible to obtain under these 
circumstances. 

Based on the argument that a smaller number of pro- 
tected guns are preferable to a greater number of unpro- 
tected guns under conditions of sustained fighting, it is 
proposed to reduce the number of 8in. guns to six, carried 
in two armoured triple turrets, placed one forward and 
one aft. Leaving the anti-aircraft battery the same as 
in the treaty cruisers, we reckon a saving on guns and 
mounts with ammunition but without armour of 275 tons 
to 550 tons, as compared with this weight group in treaty 
cruisers carrying eight or ten guns respectively in super- 
firing installations. 

The system of protection obtained approaches closely 
to that at which we arrived in the “ Ersatz- Preussen,”’ 
except that armoured torpedo bulkheads are not included. 
It is estimated that this protection can be carried on the 
displacement of 10,000 tons, taking into account the saving 
in weight of the armament group and provided the power 
of the machinery is reduced to about 75,000 8.H.P. At 
this power a speed of about 29 knots is expected under 
ordinary conditions of loading. 

The estimate here presented is admittedly crude, but 
is believed to be sufficiently accurate to indicate that the 
intermediate type at which we have arrived would have 
@ speed superior to all battleships, ae existing battle- 
cruisers and all ocean-liners. It would be a dreaded enemy 
of the present treaty cruisers and of all smaller light war- 
ships as well as all merchant vessels. 

SUMMARY. 

The principle of corresponding protection is based on 
logical reasoning and war experience. It is in accord 
with fundamental military principles, and is supported by 
naval authorities of the highest rank. 

Comparing the treaty cruisers with the “ Ersatz- 
Preussen ” in the light of that principle it appears that 
both types suffer to about the same degree from a deficiency 
in protection. While in the first type protection has been 
sacrificed in order to obtain speed, it has been sacrificed 
in the second type in order to increase the armament. 
Both types are vulnerable when they are matched against 
ships of even gun-power, and hence present the same 
picture of inharmonious design. In this statemient it is 
necessary to make one reservation, that the armour used 
in the “ Ersatz-Preussen"’ is assumed to be essentially 
of the same quality as that in the treaty cruisers and other 
warships. 

The advocates of the heavily gunned but vulnerable 
ship ¢ argue that a vigorous offensive is the best defensive ; 

3 February 7th, 1929, page 54. 
* April, 1929, page 185. 
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the best method of attack is to overwhelm the enemy at 
once with a destructive gunfire. They seem to overlook 
the fact that an enemy, who has precisely the same arma- 
ment, will have the same chances. 5S then to 
depend on chance and on exceptional circumstances ; but 
this is the kernel of the argument against the weakly pro- 
tected ship that it fits only exceptional circumstances, and 
is ill-suited for the most probable and ordinary service. 

Exceptional risks may indeed be justified in war, but 
it is for the officer in command of a ship to judge when this 
occurs, as it depends on psychological as well as on physical 
conditions, which cannot be predicted. The design should 
be based on average or most probable conditions, and 
should provide for sustained fighting with an enemy of 
equal strength, a contingency which cannot and should 
not in general be avoided. 

The design of the treaty cruisers now built or building 
is based on a bold spirit of offensive. It is essentially a 
line officer’s conception, since the Board, which in the 
various countries decides upon the general military 
qualities of warships, is under control of that branch of the 
service. When these qualities, speed, armament, endur- 
ance, protection, and sea-going capability are determined, 
it is the duty of the naval constructors to prepare the 
design so as to obtain the technically best possible solution.® 
Thus the responsibility for the general features, including 
the relation between armament and protection, must rest 
with the line officers, and in this connection it is of interest 
to quote a remark of Vice-Admiral Sir Alfred Chatfield.* 

‘“ It is more clearly realised now—not that the idea was 
not realised before, but it has been brought more home to 
us by the war—that the naval officer has got to take his 
share of the responsibility for design. It is not fair to 
turn round and say :—‘ Look at that ship. Who was 
the naval constructor?” The naval officer has got to 
to bear his share of the responsibility.” 

In the fact that the same system of protection has been 
so generally accepted in the treaty cruisers by different 
navies some might see its justification, but, as any student 
of the evolution of warships will know, imitation and 
style have always been potent forces in warship design, 
and have often caused the same mistakes to be made more 
or less universally. 

It has been shown that it is possible, based on the 
principle of corresponding protection, to design an inter- 
mediate type of cruiser, which does not suffer from either 
lack of protection or lack of speed, and which would be 
militarily stronger than the treaty cruiser and better suited 
for ocean service than the “ Ersatz-Preussen.” 











SIXTY YEARS AGO. 





By the autumn of 1869 the great work of connecting 
the Atlantic and Pacific coasts of the United States by 
rail had been completed. In India the port of Baypoor 
on the west had been linked with Madras on the east a 
line running across the southern part of the Peninsula, 
and in a short time Bombay and Calcutta would similarly 
by joined. In Europe the Mont Cenis Tunnel, which would 
effect the union of France and Italy, was approaching 
completion. Greatest of all, Asia and Europe were about 
to be brought closer together by the forthcoming opening 
of the Suez Canal. Men’s minds were reaching out towards 
further schemes for improving the highways of nations. 
Much remained to be done, we reminded our readers in a 
leading article in our issue of October Ist, 1869. The whole 
of China, the boundless plains of Thibet, and the wilds of 
Tartary were completely ignorant of steam locomotion. 
In Mesopotamia a party of French engineers was about to 
start on a railway survey for the Turkish Government. 
In America seven different lines for a canal that would 
unite the Atlantic and Pacific oceans had been projected, 
and roughly surveyed. The value of such a canal, we noted, 
had attracted the attention of Cortes, but, except that a 
railway had been constructed across the Isthmus of 
Panama, communication between the two oceans at their 
point of nearest approach had still to be achieved. Was 
it possible, we asked, to accomplish any such scheme ? 
We fully recognised the advantages which a canal in the 
neighbourhood of Panama would bring to all the sea- 
trading nations of the world. But we doubted the i- 
bility of constructing it. It appeared, we said, to an 
impossibility to build such a canal without making use 
of locks. These locks, we held, would be fatal to the 
enterprise, for any attempt to pass the traffic that would 
use the canal through a number of locks represented an 
absurdity which the most reckless speculator could not 
ignore. That opinion, as we now know, was ill-founded. 
Even Monsieur de Lesseps at that time, however, believed 
that any scheme for a Panama—or Nicaraguan—canal 
based on the use of locks would be a commercial, and 
probably also an engineering, failure. True to that view, 
de Lesseps in 1880 set about the construction of a sea- 
level canal between Colon and Panama, but by 1887 it 
became apparent to all that, because of the enormous 
dimensions of the cut required at Culebra and the diffi- 
culty of controlling the discharge of the Chagres River, 
a sea level canal could not be constructed with the resources 
available. In that year the plan was changed to the con- 
struction of a canal with locks, but in 1889 the company 
became bankrupt. A second company was formed in 
1894 under French law, but the canal was eventually com- 
pleted by the United States Government. 








A sPECIAL Committee of the Wellington Council, South 
\frica, has decided to recommend that the town’s elec- 
tricity underiaking be extended by the installation of 
crude oil.engines, and that the offer of a supply from the 
Electricity Supply Commission’s rural network be declined 
The Council has also decided to proceed with a water con- 
servation scheme on the Witte River, at a cost of from 
£30,000 to £35,000. The proposed works are estimated 
to conserve 250 million gallons. 


5 Chapter I. of “‘ General Design of Warships,” by the author 
(E, and F. N. Spon, Ltd., London, 1920). 


Letters to the Editor. 
(We do not hold ourselves responsible for the opini 
correspondents. ) 


A ZINC-CONTAINING LUBRICANT FOR THE 
PREVENTION OF CORROSION. 


Str,—A recent article in THE ENGINEER, on the use of 
zine oxide with grease, as a rust preventer in bearings 
running at high temperatures,* reminds one that since the 
days of Sir Humphry Davy, hydroxide of zinc has been 
known by boilermakers and users as a preventative of 
internal corrosion ; and the first engineer to discover its 
property of preventing pitting and corrosion of any fric- 
tional surfaces subject to very high temperatures in steam 
—so high as to even melt a special cuprous alloy—-was 
Jacob Perkins, as announced by himself in the Franklin 
Journal by a letter dated London, March, 1827 :—*‘ Is 
it not new to have applied Sir Humphry Davy’s zinc 
protectors to steam cylinders to prevent oxidation ? For 
this, I found, took place in my cylinders when the engine 
was not at work, after I had found that I could dispense 
with oil.” 

This reference was to his paient “ no-oil’’ metal for 
piston and valve rings and stuffings, invented in 1826 for 
his uniflow engines of the Cornish (simple) and Hornblower 
(compound) types for pressures up to 2000 Ib. per square 
inch, and as also employed for journals or shaft bearings, 
cast into hollow cylindrical cavities, across their faces 
with an area equal to one-sixth of the circumference of 
the bearing, and with which the revolving weight ran 
with a surprising absence of friction. 

This “‘ Perkins’ improved bell-metal *’ consisted of :— 
Copper, 20; tin, 5; zine, 1 ; and after being in use for a 
time it revealed a silvery, mirror-like surface, the engines 
“working better without any lubricant than with one ”’ ; 
but a very small quantity indeed ” of grease sufficed for 
the revolving surfaces. ‘‘ The cylinders are cast under 
a considerable head of metal, as well also as the Perkins’ 
special metal, and these two metals he finds to act so as to 
polish each other.”—(Technological Repository, Vol. III., 
pages 313, 1829.) 

From the many descriptions extant of the warking of 
the Perkins’ uniflow engines at very high pressures and 
temperatures, it appears that the temperature and the 
friction combined together to form a “ glaze *’ with a thin 
film of zine on their surfaces, which prevented pitting from 
condensation after the surfaces had cooled down. The 
exact method of casting or treating this cuprous alloy, 
so as to make it extremely hard and tough, was kept a 
trade secret for some sixty years; but the zine without 
oil was the important ingredient for preventing corrosion. 

Zinc oxide in water prevents corrosion when the liquid 
is splashed over bright tools, needles, or upon any ferrous 
metal ; and for rapidly and easily cleaning up large surfaces 
of rusty metal, down to the depth of the pitting, it is the 
best labour-saving medium I have used. Cc. R. K. 
October Ist. 


s of our 





TECHNICAL EDUCATION FROM A STUDENT'S 
POINT OF VIEW. 


Sitr,—The article on the above subject in your issue of 
September 27th has given me much matter for thought, and 
I am inclined to think the author is somewhat illogical in 
his treatment. 

The fundamental aim of all education as I see it is 
simply to develop the latent powers of the mind, and not 
to make a man a storehouse of facts. Surely this applies 
to technical education ? A course at a technical college 
should enable a man to visualise quickly and logically 
the essentials of a technical problem rather than teach 
him how to start and stop any particular engine the college 
may possess. To quote the author : ‘* The student under- 
stands he is to be trained as an engineer.”” He must also 
realise that his college course is but part of his training. 
Later in his article the author is much nearer the truth 
when he says: “ The engineer is ‘ made ’ by experience.” 
But his subsequent demand for a dole of “ potted experi- 
ence ” in such a course is quite contrary to the spirit of 
education, and would indicate an underestimate of the 
amount to be learnt by experience. 

The value of “‘ maths.” in the equipment of an engineer 
is a matter of opinion. Every man tends to speak accord- 
ing to his own ability in the subject, and one generally 
finds that those whose “ maths.’’ do not run beyond 
arithmetic and a little algebra hold the subject in con- 
tempt. But from my own contact with engineers, I can 
say that some very able men have had a good working 
knowledge of what would be called “higher maths.” 
without being any the less practical on that account. 
There is no doubt that in the future “ maths.” will play 
an increasingly important part in engineering, and pure 
science will be brought into ever closer co-operation with 
engineering. One who is well equipped in “ maths.” 
should be found speedier in work and more likely to give 
logical independent treatment to any problem outside the 
range of those formul# which have been devised by the 
mathematically inclined to help the rule-of-thumb man 
who holds “ maths.” in contempt. 

The greatest problem in engineering education is to 
keep a proper sense of perspective, to know how near the 
truth are the premises of one’s theory, and what are the 
important features of any given technical problem. It is 
surely this ability which distinguishes the engineer from 
the mechanic. 





The author had indeed an unhappy experience in his 
laboratory work! In almost every technical college to-day 
the question of justifiable accuracy is given careful and 
emphatic treatment. On the other hand, I have met 
** practical ’’ men who still work out their stresses to three 
figures when the loads are almost guesswork. How much 
theory may an engineer ecquire before ceasing to be 
** practical ’’ ? 

I venture to suggest that the proper perspective is 
acquired as readily as possible by those men whom cir- 
cumstances force to work full time in some paid engi- 
neering job during the day and to attend an engineering 
college in the evenings for a degree course. They also 
have the great advantage of personal and individual 
contact with their lecturers, to whose able and willing 
help they have easy access. The road is not easy, but they 
do acquire at one and the same time practice and theory. 
But in this I may be prejudiced. 

EVENING STUDENT. 

October Ist. 


AN INTERESTING CORROSION PROBLEM. 

Sim,—While agreeing in the main with the opinions 
expressed in the Editorial under the above heading, I 
think that too lowly a position has been assigned in it to 
thermo-electric effects. 

Corrosion appears in places where it is difficult to visualise 
magneto-electric effects as chiefly culpable—for instance, 
in the case of a driving fit between steel parts. 

Some years ago cases of rapid oxidation came to my 
notice, where the acceleration of corrosion seemed attri- 
butable to thermo-electric effects. Following up this 
suggestion, it was found that unequal masses of similar 
metal show thermo-electric effects. 

An iron rod, part of which was turned to smaller diameter 
with a sharp shoulder, showed a current galvanoscopically 
when the shoulder was heated. 

It seems, then, that a couple of dissimilar metals is not 
required for the thermo-electric effect, if some other factor 
is a variable, e.g., mass or temperature. 

While the reduction of zinc oxide would be slow under 
such conditions, it would be interesting to know if it 
actually oceurs over a long period, say, in the case of a 
steel shaft loosely fitted in a cast iron tube—a case par- 
ticularly susceptible to corrosion. 

A positive result would throw much light on the 
“ Keenol ” effect, as it appears in the Keenok gear-box. 

J. O. Jones. 

Cambridge, October Ist. 


SCHNEIDER CUP SPEEDS. 


Sir,—The reference to the new air speed record in the 
Seven-day Journal, dated September 20th, raises a pro- 
blem of considerable interest to engineers and scientists. 
As soon as an aeroplane does, and undoubtedly it will in the 
near future, attain a speed equal to the velocity of sound, 
what will be the sound effect on an observer’s ear or any 
sound instrument he might use, of the loud exhaust of an 
aeroplane approaching him in a straight line at that speed ? 
London, October Ist. Summrr. 








BASIC-BESSEMER STEEL. 


In celebration of the jubilee of the successful completion 
of the famous experiments of Sidney Gilchrist Thomas 
and his cousin, Percy Carlyle Gilchrist, to remove 
phosphorus in a Bessemer converter, an attractive little 
souvenir volume has been prepared by Bolckow, Vaughan 
and Co., Ltd., It gives an outline of the his of the 
great invention which did at once so much and so 
much harm to the British steel industry, and is admirably 
illustrated by several excellent portraits and pictures of 
Bessemer converters during a blow. The problem which 
Thomas solved was the production of a basic liner for 
converters. The idea did not originate with him, for other 
experimenters had been at work on somewhat similar 
lines several years before. But to him and his cousin is due 
the honour of bringing it to complete success. In that work 
they were encouraged and supported by many famous steel 
workers of their day, amongst whom must be mentioned 
E. P. Martin, of Blaenavon, who helped the inventor finan- 
cially in the relatively early stages. At the Iron and Steel 
meeting in 1879 Thomas read a paper on his invention 
which attracted the attention of Mr. Windsor Richards, 
manager of Bolckow, Vaughan and Co., Ltd., and Dr. 
J. E. Stead, with the result that the practical development 
of the converter was taken up by the firm, and on April 4th, 
1879, a practical demonstration was given with a 30 cwt. 
converter. Thomas was born in 1850, and was destined 
for the medical profession, but owing to adverse circum- 
stances, had to become a clerk at £90 per year in the Metro- 
politan Police Courts. He studied in his spare time at 
the Birkbeck Institute, paying particular attention to 
chemistry. His cousin, P. C. Gilchrist, was a works 
chemist in South Wales. They were both men of out- 
standing ability, and Thomas’ death at the early age of 
thirty-five, “‘ robbed the world of a remarkable man and 
the steel industry of an able research worker whose con- 
tributions to the science of metallurgy occupy a permanent 
place.” 








Fear of the consequences of an outbreak of fire has for 
many years deterred the curators of the famous Bodleian 
Library at Oxford from using artificial lighting of any sort 
in the library. The recent decision to light this priceless 
storehouse of information by electrical means is therefore 








°* Trans.,”’ LN.A., 1920, page 14. 


* There was no mention of high temperatures in our article.— 
Ep, Tue E, 





of more than passing interest. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Brisker Business. 

THovucs the general trade situation in the Mid- 
lands and Staffordshire has undergone little change on the 
week, increased buying of raw materials is reported, and 
brisker market conditions rule. The settling of selling 
prices of iron and steel has removed some of the un- 
certainty from the position, and consumers are entering 
into negotiations for material for the remainder of the year. 
Next week's quarterly meeting of the Midland iron trade 
is expected to produce a good crop of orders, as manu- 
facturers should this month be getting along with their 
autumn programmes. The prospects generally are con- 
sidered good, though trepidation is felt lest the increase 
in the Bank Rate should result in the holding up of schemes 
scheduled to be put in hand during the current quarter. 
Business in the various engineering industries in this area 
is still patchy, but has a tendency to steadier and greater 
activity. 


Dearer Money. 


Dearer money just at a time when there are 
evidences of both the desire and the power to make good 
use of cheap money is disheartening. A Bank Rate of 
6} per cent. will, it is the considered opinion of Midland 
manufacturers and engineers, greatly hamper trade develop- 
ment, and the necessity for raising it to that level is 
much deplored. It is undoubtedly a piece of bad luck for 
trade and industry, and it is to be hoped that the object 
aimed at by those in control will rapidly be achieved, and 
the rate lowered again. Sir Gilbert Vyle, former President 
of the Birmingham Chamber of Commerce, characterises 
the rise as ** most discouraging,’’ especially to those firms 
which have fought their way through to a reasonable 
expectation of better times. In some circles the Bank is 
criticised, and an outcry is being raised for an inquiry 
into the national financial policy, the banking system, and 
the control of credit and currency. 

Rating Relief. 

Industrialists in this area welcome the coming 
into operation this week of the Rating Relief Act, by which 
it is estimated industry the kingdom over will be relieved 
of rates amounting to £26,000,000 a year. Midland local 
authorities have made up their lists of the industrial con- 
cerns which come within the scope of the Act, though 
there are still disputed cases which have to be decided. 
It is interesting to recall that the iron and steel industry is 
expected to benefit directly to the extent of not less than 
£550,000 a year, with further benefits on freight reduction. 


Freight Allowances. 


It was announced at the meeting of the Council 
of the Birmingham Chamber of Commerce on Monday that, 
in accordance with the provisions of the Local Govern- 
ment Act, 1929, the Birmingham Canal Navigation had 
agreed to the following tentative allowance, as from 
October Ist: Coal, coke, and patent fuel for ironworks 
and steel works, consisting wholly or mainly of blast, 
puddling or steel furnaces, rolling mills, hammers or 
presses, which produce forgings of not less than 10 cwt., 
blooms, billets, and bars, also similar traffic for export, 
75 per cent. of toll; other selected traffics—timber, iron, 
or steel for propping and shoring in mines, ores, hammer 
and mill scale, mill cinder, iron pyrites, lime and limestone, 
and cinders containing iron for delivery to iron and steel 
works—-33} per cent. of toll. Particulars in respect of 
other canals in the area are not available. 


Birmingham Iron and Steel Institute. 


Two most interesting technical papers were read 
at the meeting of the Birmingham Lron and Steel Institute 
on September 26th, Dr. A. L. Norbury—of the British 
Cast Iron Research Association, Birmingham—dealt with 
“* Constitutional Diagrams for Cast Irons and Quenched 
Steels,” and Mr. T. D. Yeusen—Westinghouse Electric 
and Manufacturing Company, East Pittsburgh, Pa.— 
presented a paper on “ Iron-Silicon-Carbon Alloys, Con- 
stitutional Diagrams and Magnetic Properties.” Mr. 
George Hatton, a Vice-president of the Institute, was in 
the chair. 


Rolling Stock Contracts. 


Some big railway orders for India, China, and 
South America have just been received by Midland rolling 
stock firms. The Metropolitan Cammell Carriage Wagon 
and Finance Company, Ltd., of Saltley and Washwood 
Heath, Birmingham, is to supply sixty goods brake vans 
for the East India Railway, one hundred 40-ton all-steel 
bogie covered wagons, twenty-four 68ft. passenger 
carriage underframes and bogies for the Shanghai-Nanking 
Railway, and six bogie third-class coaches and two timber 
frames brake and baggage wagons for the Gold Coast 
Government Railways. The Birmingham Railway Car- 
riage and Wagon Company, Ltd., of Smethwick, is to 
supply twenty 30-ton bogie covered goods wagons for the 
railways of the Peruvian Corporation, Ltd. 


Pig Iron Prices Advanced. 


The iron market was quite prepared for the 
advance of half a crown per ton made by the Pig Iron 
Producers’ Association last Thursday, and the rise has had 
little effect upon business. Buyers had, in many cases, 
anticipated the amount of the advance, and had placed 
as much business as they could get accepted at slightly 
below that figure where it was possible. Smelters have 
paid dearly for fuel of late, and but few of them were pre- 
pared to accept orders at below what turned out to be the 
new official minimum. Northamptonshire forge pig is now 
£3 1ls.; No. 1 foundry, £3 18s.; No. 2, £3 17s.; No. 3, 
£3 15s.; No. 4, £3 14s.; Derbyshire forge is £3 14s. 6d.: 
No. 1 foundry, £4 Is. 6d.; No. 2, £4 0s. 6d.; No. 3, 


Black Country stations. Basic pig, though outside the 
control, is not exempt from the increased cost, but foreign 
competition is a price regulator in this branch. Demand 
for foundry iron is maintained by consumers in this area. 
The foundries are experiencing a seasonal fillip calling for 
a larger consumption of iron. The forges remain compara- 
tively quiet, and the increase in price will not tend to 
improve business in this branch, where supplies have been 
plentiful for some time. Cleveland iron at £4 8s. does not 
attract local buyers, while foreign iron is also uncompeti- 
tive here. Some Scotch No. 3 foundry pig is coming into 
this district. Hematite is in fairly good demand, but is 
not in such good call as foundry numbers. Blast-furnace- 
men in general are in a strong position, but are much con- 
cerned regarding supplies and prices of furnace coke. 


Furnace Coke. 


Prices of blast-furnace coke continue to appre- 
ciate and smelters seeking supplies on the open market this 
week were quoted 18s. to 18s. 6d. per ton at ovens. The 
advance of half a crown in selling prices of iron does not 
cover the extra expenditure of smelters on coke, and they 
assert that if fuel values are to continue in the ascendant, 
iron prices must do likewise. Coke is difficult to secure 
even at the enhanced rates, and ovenmen give more atten- 
tion to forward contracts than to supplying furnacemen’s 
current needs. 


Steel. 


Local steel works continue to improve their 
position and work is regular. Light sections are chiefly 
in demand, the call for heavy material not being so good. 
Structural engineers in the Midlands complain of the volume 
of the work coming through. Inquiries are very numerous, 
and have been for some few weeks, but concrete busi- 
ness is of smal] dimensions, and not at all in keeping 
with what engineers had expected at this season. Steel 
prices are steady, all the works quoting the Association 
prices of £8 2s. 6d. for angles and joists, £9 2s. 6d. for tees, 
and £8 17s. 6d. for constructional plates. . Boiler plates 
command £9 12s. 6d. upwards, and Staffordshire hoops £10. 
The foreigner is gaining ground in the small steel bar 
department. To do so, he is quoting still lower prices. 
Imported bars have this week been offered in Birmingham 
at as low as £6 12s. 6d. perton. Re-rollers of continental 
billets in this district have in some cases reduced their 
quotation from £8 5s. to £8 2s. 6d. per ton in an endeavour 
to get business. The price disparity is so great, however, 
that an increasing number of manufacturers are buying 
foreign material. Bars rolled from native billets command 
up to £8 15s. per ton. English billets continue to be quoted 
from £6 7s. 6d. to £6 12s. 6d. per ton. Some of the mills 
are at the moment off the market, and others refuse to 
enter into competition with continental suppliers, who offer 
billets at £5 15s. Birmingham merchants claim to have 
booked some extensive business in foreign billets, bars, and 
strip. Sheet bars, both English and Welsh, vary between 
£6 5s. and £6 7s.6d. There is very little business activity, 
however. Continental sheet bars are £5 15s. to £5 17s. 6d. 
Belgian steel strip is offered at 15s. per ton below Stafford- 
shire makers’ prices, and is commanding a ready sale. 
Local makers want fully £8 2s. 6d. for their product. 


Staffordshire Bar Iron. 


Business in the Staffordshire iron trade continues 
uneven. While the marked bar mills are very well 
occupied, work at the Crown bar mills is patchy, and at 
the common bar establishments poor. Demand for 
marked bars continues to expand, and prospects to the 
end of the year are bright. Values are maintained at £12 
per ton, makers so far having refrained from passing on 
to the consumer the additions to the cost of production. 
Orders for small tonnages of Crown iron reach the makers 
week by week, but there is almost an entire absence of 
bulk buying. Competition remains very keen, makers 
in outside districts quoting fully 10s. per ton below Staf- 
fordshire makers’ prices, which vary from £10 to £10 5s. 
Trade in this department is better at date than it was 
some months back, but it is far from good yet. In that 
branch of the trade dealing with nut and bolt and fencing 
bars, there is little life. Belgian material at about £6 15s. 
per ton sells freely, Black Country manufacturers being 
unprepared to pay £9 per ton, the price asked by makers 
of Staffordshire bars, suitable for nut and bolt production. 
Large tonnages of foreign iron reach this district almost 
daily, and are rapidly taken up. Consuming works here- 
abouts are moderately well employed, but report room for 
improvement. Manufacturers of iron strip maintain the 
price at £11 2s. 6d. per ton. The tube works are busy, 
but in many instances have satisfied their requirements 
for some time ahead. Buying of strip is therefore not so 
brisk as it was. 


Galvanised Sheets. 


Conditions in the galvanised sheet industry are 
unchanged, business being far from satisfactory, both on 
home and export account. Twenty-four gauge corru- 
gated sheets are quoted £13 7s. 6d. by most mills, but 
there are some fortunate firms still able to command 
£13 15s. per ton for their output. Though order books are 
getting thin, regular work is maintained at district mills. 
Black sheets are in moderate request at recent selling rates. 


Steel Scrap. 


There is a steady demand for heavy steel scrap, 
selling prices of which vary between £3 15s. and £3 16s. 
per ton delivered South Wales. Birmingham merchants 
have this week done more business in steel turnings than 
for some little time past. This material sells at £3 5s. 








per ton. 
LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
Textile Machinists and Rationalisation. 
RATIONALISATION amongst Lancashire manu- 


facturers of textile machinery has been in the air for some 


circle than those directly interested by the issue last week - 
end of the outlines of a scheme formulated by Mr. M. C. 
Harman, chairman of John Hetherington and Sons, Ltd., 
textile machinery manufacturers, of Manchester. Mr. 
Harman has approached the matter along novel lines, and 
it is the method of approach, perhaps, which has had 
something to do with the opposition to his scheme from, at 
the moment of writing, all but one of the Lancashire firms 
whose inclusion in it is sought. To put the developments 
in a nutshell, it may be said that the shareholders of seven 
concerns—his own company, John Hetherington and Sons, 
Dobson and Barlow, Brooks and Doxey, Asa Lees and 
Co., Tweedales and Smalley, Platt Bros. and Co., and 
Howard and Bullough—were circularised by Mr. Harman 
with a proposal to exchange shares in a new company, 
provisionally called the Textile Machinery Union, for 
shares in the individual companies mentioned, the 
exchange being on the basis of the Stock Exchange value 
of the existing shares. 
A Connecting Link. 

The object of the Machinery Union is to serve 
as a connecting link between the various companies so 
as to avoid unnecessary duplication of plant. Whether 
or not the scheme can be worked will depend, of course, 
upon the measure of support it secures from the share- 
holders, but so far the indications seem to be against it 
proceeding much further, for with the exception of John 
Hetherington and Sons the shareholders of all the concerns 
have been officially advised by the directors not to sign 
any form of agreement in connection with the scheme. 
In one instance, that of Dobson and Barlow, whose annual 
meeting was held at Bolton on Tuesday of this week, a 
resolution rejecting the proposals was unanimously 
adopted. Although, as has been indicated, Mr. Harman's 
scheme in its present form seems unlikely to mature, 
tnere is a possibility that the light which has been shed 
this week on the question of rationalisation will lead, if 
to nothing more, at least to a closer understanding among 
the engineering concerns engaged in the manufacture of 
textile machinery. 


Back to Ten Per Cent. 


A substantial increase in the net profit and a 
bigger distribution to the ordinary shareholders are the 
features of the annual report of the Vulcan Foundry Com- 
pany, Ltd., locomotive builders, of Newton-le-Willows. 
The profit for the twelve months ending June 30th last 
amounted to £94,025, compa with £70,506 in the 
previous year and £70,026 in 1926-27, and it is proposed 
to pay a dividend on the ordinary shares of 10 per cent., 
against 8 per cent. in 1927-28 and 10 per cent. in 1926-27. 
The report states that the keen competition for orders in 
the locomotive industry, which became acute when the 


armament firms at home and abroad diverted their 
energies to the manufacture of locomotives, remains 
unabated. Beyond the introduction of modern machine 


tools, no extension of the company’s productive capacity, 
the report adds, is contemplated. 


College of Technology Associates. 


At the annual associateship presentation cere- 
mony of the Manchester College of Technology last Satur- 
day, Alderman F. J. West had conferred upon him the 
honorary associateship. Similar honours were to have been 
conferred upon Sir Charles A. Parsons and Sir Robert A. 
Hadfield, neither of whom, however, was able to be 
present, the former owing to a chill, and Sir Robert 
because of a leg injury which he had sustained. 


First Section of North-West Power Scheme. 


The first completed section of the Central Elec- 
tricity Board’s scheme for the North-Western area was 
inaugurated on Monday, when current from Stockport 
was switched on to supply Buxton, Macclesfield, Poynton, 
and other areas. Transmission is by means of overhead 
lines. The local authorities at New Mills, near Stockport, 
have decided to carry out an electricity scheme at a cost 
of between £26,000 and £27,000, current to be taken from 
the Trent Valley and High Peak Electricity Company. 


Non-ferrous Metals. 


All sections of the non-ferrous metals market this 
week have displayed weakness, the only exception being 
lead. Tin, in particular, has lost ground considerably. 
The fact of the matter is that stocks of the metal in this 
country have now reached what are regarded as formidable 
proportions, and with consumers purchasing sparingly 
there has been a decided fall in values. The decline in 
foreign cash metal has been in the region of £5 a ton.com- 
pared with a week ago, and at the moment of writing, at 
round £200 a ton, prices are lower than they have been at 
any time since early in June. A contraction in the demand 
for copper, as well as certain external influences, has 
caused a setback in this section of the market, values being 
lower on balance to the extent of rather more than £1 a 
ton. In this case, also, quotations for standard brands 
are lower than they have been for some time, certainly 
since about the end of July. There has been a fair trade 
demand during the week for refined descriptions, values 
of which show little alteration compared with a week ago. 
Lead has fully maintained its recent firmness. The demand 
keeps pretty steady and the statistical position at the 
moment seems to be in favour of sellers. With regard to 
spelter, the position here is distinctly weak, and a further 
loss of 5s. to 10s. a ton has brought prices down to a new 
low record. 


Iron and Steel. 


As was generally expected, the advance in Mid- 
land foundry irons matured. The effect on this market 
has been to restrict the demand so far as actual new busi- 
ness is concerned, largely because buyers in many instances 
took the precaution where this was possible, even at slight 
premiums, of adding to their forward commitments. For 
the most part Derbyshire and Staffordshire makers have 
disposed of their outputs over the next three months or so, 
and their chief worry at the moment, particularly in view 
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deliveries. Current quotations for Derbyshire and Stafford- 
shire brands are at 77s. per ton delivered equal to Man- 
chester, with Scottish iron firm at about 93s. and hema- 
tite at 87s. 6d. to 88s., both delivered in this area. Bar 
iron is steady at £10 15s. per ton for Lancashire Crown 
quality and £9 15s. for seconds, without, however, any 
improvement in the demand. Fresh buying of home- 
produced steel is rather quiet just now, although con- 
structional engineers are taking fair quantities against 
contracts. The call for plates, both general and boiler 
qualities, has been slow this week. Sections and joists 
are quoted at £8 2s. 6d. per ton, general plates at £8 17s. 6d., 
boiler plates at about £9 17s. 6d., 3in. and upward bars at 
£9 2s. 6d., and small re-rolled varieties at from £8 5s. to 
£8 7s. 6d. per ton, according to quantity. There has been 
little in the way of price development in the market here 
for imported materials, although a growing belief that 
quotations are now about as low as they are likely to go 
has resulted in some improvement in the volume of inquiry, 
and actual buying is reported to have been on a somewhat 
bigger scale. 


BARROW-IN-FURNESS. 
Hematite. 


The general state of trade in the hematite pig 
iron market is about the same and may be characterised as 
satisfactory. It is quite certain the industry could deal 
with a great many more orders by putting more furnaces 
in blast; but, taking everything into consideration and 
remembering the recent period of almost stagnation, the 
present condition of trade may be called satisfactory. 
Makers are well booked forward and some customers have 
covered themselves up to the end of the first quarter in 
1931. The business in special qualities is maintained and 
continental business continues. American business 
fluctuates ; there have been some fair shipments of late 
and further orders are likely to accrue. Freightage is fairly 
easy from this side of the Atlantic, as the iron acts as 
ballast on the home passage. Iron ore remains about the 
same, the demand being steady. The steel trade has been 
very dull, but there are slightly better prospects for the 
rail departments. It may be that the rail mills at Barrow 
will have a longer run than was first anticipated. The hoop 
mills are well employed, and likely to remain so. 








SHEFFIELD. 
(From our own Correspondent.) 
No Autumn Revival Yet. 


Tue steel trade situation, as a whole, does not 
show much improvement, and although an autumn revival 
is expected, it has not yet developed. Many firms are 
short of work. The bulk production of steel does not 
increase, and although the basic furnaces are still well 
employed, prospects of a maintenance of their activity are 
somewhat damaged by the reappearance of continental 
competition in the cheaper classes of mild steel. The 
output of acid steel continues on an unsatisfactory scale, 
owing largely to the fact that the requirements for railway 
material are much below the normal, as they have been for 
a considerable time. The amount of work on hand in the 
railway wagon shops is very disappointing. One busy 
branch on the heavy manufacturing side is that of hollow 
rolled boiler drums, but there is little being done in heavy 
castings and forgings. The production of three interesting 
castings of exceptionally large dimensions has, however, 
been announced during the past week. Two of them, 
weighing 110 tons and 114 tons respectively, were made 
by Cammel!l Laird and Co., Ltd., and sent to the works of 
the English Steel Corporation at Openshaw, Manchester. 
The third, which weighed 92 tons, was made by the Bright- 
side Foundry and Engineering Company, Ltd., and 
machined by John Brown and Co., Ltd. It was a stamp 
block for Messrs. George Turton, Platts and Co., by whom 
it will be used in connection with a drop stamp weighing 
5 tons. Generally speaking, there is, on the heavy side, a 
shortage of bulk business, and the number of inquiries on 
hand does not promise any quick improvement. There are 
cases of well-filled order books to be found in the city, but 
they are chiefly in the special and lighter sections of the 
steel trade. The requirements of the automobile industry 
continue to provide a large amount of work for the makers 
of parts and special steel. There is a constantly growing 
demand for stainless steel for a great variety of purposes, 
and also a good demand for mining drill steel, both solid 
and hollow. 


Derating Benefits. 


The legislation for the derating of productive 
industry, which came into force this week, is of special 
interest to Sheffield. Under its provisions, three-quarters 
of the local rates of the industries affected are to be taken 
from the shoulders of the firms and borne by the Treasury. 
As Sheffield is first and foremost a manufacturing centre, 
it stands to benefit greatly from this relief. It has been 
calculated that the remission of rates is equal to 3s. per ton 
on finished steel. For years Sheffield industrialists have 
been calling attention to the heavy burden imposed on 
them by local rates, and some very large figures have been 
quoted to show the extent to which these charges have 
affected costs of production. The relief now given is con- 
sequently very welcome, and is expected to have a most 
advantageous effect on industry. 


A Cement Plant Order. 


Edgar Allen and Co., Ltd., of Tinsley, Sheffield, 
have secured, in the face of keen competition, an order for 
a large rotary kiln and combination mill, together with 
sundry auxiliary equipment, in connection with the exten- 
sion of an existing cement works in Australia. Messrs. 
Allen have already supplied a great amount of cement- 
making machinery to that continent. 


Sheffield and Mr. J. H. Thomas. 


Sheffield and district was well represented on a 
deputation from the National Federation of Iron and Steel 
Manufacturers, which waited upon Mr. J. 


H. Thomas, 








Lord Privy Seal and special Minister of Employment, last 
week, to discuss with him the results of his recent visit to 
Canada. Among those taking part in the conference were 
Mr. E. J. Fox, managing director of the Stanton Ironworks 
Company and President of the National Federation ; Sir 
Robert Hadfield, Hadfields Ltd., Sheffield; Mr. A. J. 
Grant, John Brown and Co., Ltd., Sheffield; and Mr. 
W. L. Hichens, Cammell Laird and Co., Ltd., Sheffield. 
Sir Robert Hadfield afterwards expressed the view that 
Mr. Thomas was carrying out a great work in oiling the 
wheels of the industrial-political machine. He said that 
the discussion proved wider in ramification than the depu- 
tation at first anticipated, and he was both surprised and 
impressed by the way in which Mr. Thomas had got to 
work. What Mr. Thomas was doing was being done on 
business-like lines, and there was every hope that it would 
have business-like results. 


Cutlery and Plate. 


While there are many complaints from firms 
engaged in the cutlery and plate trades that business is 
not up to normal and working is unremunerative, there are 
others who report good order books. There are signs that 
business generally is expanding, and an increased volume 
of trade this month is confidently looked for. Travellers 
who are now out seeking winter orders report a slow 
demand from shopkeepers, which is in line with recent 
experience, as the ordinary counter trade in cutlery 
and plate has been decreasing for several years. There are, 
however, good demands from other sources. Good orders 
are on hand for the equipment of steamships and 
restaurants. The trade in safety razor blades continues 
to grow. 


Goole Dock Improvements. 


There is a prospect of important work for the 
development of the trading facilities of the port of Goole 
being started at an early date by the London, Midland 
and Scottish Railway Company. At a meeting of the 
Goole Chamber of Commerce and Shipping last week the 
secretary reported that, in response to an inquiry sent 
before the public announcement of the scheme, he had 
received a communication from the railway company 
stating that its engineers were actively engaged on the 
preparation of the necessary drawings, with the object of 
getting the work started as soon as possible. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Big Orders for Tyneside Firm. 


Str W. G. Armstronc, WHITWoRTH AND Co., 
Ltd., the Tyneside firm of shipbuilders and engineers, have 
been successful this week in booking two large orders. 
The most important is that for six oil tanker vessels for a 
Norwegian firm, amounting in the aggregate to £840,000. 
The tankers are to cost over £140,000 each and will be 
fitted with Armstrong-Sulzer oil engines, designed to give 
them a speed of 10} knots. The dimensions of the vessels 
are :—Length, 396ft.; beam, 55ft.; depth, 32ft. 3in. 
Their deadweight carrying capacity will be 8800 tons 
each. An order of this size promises work for a consider- 
able time for many branches of the industry and will 
provide a welcome increase to the winter programme. 
The other order received by the firm is for the construction 
of twenty locomotives for the Central Argentine Railway. 
The locomotives are to be 4-6-2 “ Pacific’ type with 
three cylinders, designed to work at high pressure. They 
will have double bogie tenders and will haul behind the 
tender 650 tons at express speed. They are of an entirely 
new type and work upon them will keep the firm’s loco- 
motive department actively employed for several months. 


Cleveland Iron Trade. 


Business in the Cleveland iron trade has assumed 
a quieter aspect this week, and this is attributed to a large 
extent to the disturbed state of the financial world. Early 
expansion of transactions is confidently expected, how- 
ever, as customers have by no means fully covered their 
autumn requirements. Home buying on a good scale is 
necessary, and some improvement in inquiry from abroad 
is encouraging, though export sales are still confined 
to narrow limits. Cleveland pig iron is less scarce than for 
a long time. While there is no great pressure to sell, 
customers report that prompt parcels are now obtain- 
able at current rates, and merchant sales are understood to 
have been made at below makers’ fixed minimum figures. 
Second-hand holders have command, however, of only 
small quantities. No. 1 foundry iron is 75s.; No. 3G.M.B., 
72s. 6d.; No. 4 foundry, 71s. 6d.; and No. 4 forge, 71s. 


Iron and Steel Exports. 


Exports of iron and steel from the Cleveland dis- 
trict showed a marked contraction during September, the 
aggregate of 76,682 tons being the lowest recorded this 
year. In August 85,080 tons were shipped and in April 
96,912 tons, which is the highest total of the year. The 
Argentine was the largest customer with 9039 tons of 
manufactured iron and steel, while India took 8203 tons 
and Australia 4598 tons. 


Hematite Pig Iron. 


The price of East Coast hematite pig iron con- 
tinues to stiffen, but the upward movement is too slow to 
satisfy ironmasters, who declare that the prices obtainable 
still entail a loss of several shillings per ton. Home and 
continental consumers are prepared to place orders at 
about current rates mentioned, but it is doubtful whether 
they will follow a further advance. Ordinary qualities are 
in the neighbourhood of 76s. 6d., and No. 1 quality is at a 
premium of 6d. per ton. 


Good supplies of foreign ore are coming forward 


under running contracts, but new business is quiet. 
Nominally prices are based on best Rubio at 24s. 6d. per 





ton c.i.f. Tees. The situation as regards blast-furnace coke 
is perturbing. Apprehension is felt that forthcoming 
enlargement of production will be inadequate to meet 
expected needs, and prices show a further upward tendency. 
Good average qualities are 23s. 6d. delivered to North- 
East Coast works. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trade continues satisfactory. Manufactured iron firms 
have a lot of work on hand and are booking a few orders. 
Demand for semi-finished steel is affected by increased 
continental competition, but producers in this district 
have good contracts to run off, and prices have not 
weakened. Finished steel sales are irregular, but customers 
are taking up large quantities against purchases. Home 
requirements are heavy, and some improvement in deliveries 
to firms overseas is reported. Specifications for shipbuild- 
ing requisites for North-East Coast yards continue to 
come forward fairly freely. All steel prices are firmly 
maintained. 


Still Short of Minimum. 


Coal wages ascertainment figures for Northumber- 
land and Durham show that the economic yield of coal is 
still far short of the minimum percentage on basis rates. 
The ascertainment for Northumberland shows that the 
economic wage for October is 28-34 per cent. on basis 
rates, against the September figure of 25-93 per cent., 
an increase of 2-41 per cent. The county minimum is 
40 per cent., so that the deficiency is approximately 12 per 
cent. The Durham ascertainment on basis rates is 46-42 
per cent., as against 48-79 per cent. The Durham county 
minimum is 65 per cent. 


The Coal Trade. 


The schedules are now in the hands of the coal- 
owners of Northumberland and Durham respecting the 
marketing schemes which are to come into operation in the 
two counties on January Ist. The completed schemes for 
the various coalfields of the country have to be in the hands 
of the Mines Department by October 15th. They have 
not reached that advanced stage yet—at least not in the 
Northern area. There remain to be settled the awkward 
questions of the classification of coal, minimum prices, and 
the quotas of production. There is thus a lot to do in a 
short time, and at the best it is an uninviting task, as 
most of the coalowners would doubtless be glad if they 
could be relieved of the responsibility of framing these 
marketing schemes, which are fraught with so many 
difficulties. There is an absence of any particular anima- 
tion in the Northern coal market so far as fresh business 
is concerned. The want of activity in the Northumberland 
section can be ascribed to the scarcity of supplies owing 
to heavy bookings, but elsewhere it is due for the most 
part to small demands. Despite an increased supply of 
boats, the Durham market continues on quiet lines, and 
coal is available in good volume at prices calculated to 
attract buyers. Apparently, however, prompt cargoes 
are not being sought to any appreciable extent. Current 
values are considerably under those ruling early in Sep- 
tember, and they may not remain low for long. As against 
low prices for Durham coals, however, freight rates for 
the short trades are rather high, so that in c.i.f. business 
shippers do not find it a very profitable market. The 
Northumberland steam coal trade is well sustained ; 
there is a market for all the present output, and the outlook 
to the end of the year is decidedly bright. Prices rule 
firm, but are unchanged from last week at 16s. for best 
qualities, with Tyne primes at 15s. 6d. and second steams 
14s. 9d. Recent values rule for all Durham coals, and the 
trade is not too certain. Coking coals meet only a small 
demand, and there are substantial prompt supplies at 
from 14s. 6d. to 15s. 6d. Bunkers are another dull feature 
and best and superior grades remain at 15s. to 15s. 6d. 
with ordinary sorts at 14s. 6d. to 14s. 9d. New business in 
coke is of necessity very limited in view of the well-filled 
order books. Pressure for early supplies is now very keen. 
Gas coke has advanced to 23s. 6d., and in some instances 
up to 24s. is named. Ordinary foundry coke is strongly 
held at 24s. 6d. to 25s., and special makes are 28s. to 
32s. 6d. Home requirements of patent foundry coke are 
responsible for a large trade, and it is not easy to get this 
kind of fuel for export. 








SCOTLAND. 


(From our own Correspondent.) 
Shipbuilding. 

THERE was a decided falling off in the returns for 
September from the Clyde shipyards compared with the 
preceding month this year, the total only amounting to ten 
vessels of 27,968 tons aggregate. The returns were chiefly 
made up of cargo vessels, the largest of which was the 
** Dominion De Larrinaga,”’ 5200 tons, built for Larrinaga 
and Co., Ltd., Liverpool. The aggregate returns for this 
year to date amount to 160 vessels of 401,101 tons aggre- 
gate, compared with 160 vessels of 485,823 tons aggregate 
in the same period last year. A fair number of inquiries 
for vessels of all sizes are reported which, if they materialise, 
will improve the outlook for the winter months, which at 
present is not favourable. Few contracts were reported 
during September, the only item of note being an order for 
two twin-screw motor ships of 9000 tons each for the New 
Zealand Shipping Company, London. 


Steel. 


Conditions in the steel trade have not materially 
changed during the past week. Plants are comparatively 
well employed, but the state of the inquiry is not such as 
to inspire confidence in the future. The output of heavy 
steel is good at the moment, but producers are not able to 
see very far ahead, fresh specifications being scarce. There 
is a good demand for material for locomotives and rolling 
stock, and also for structural steel, but plates and sections 
are not heavily committed. Steel sheets are improving, 
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owing to better home demands, and an opening up 


of Eastern markets. The position with regard to the 
tube trade is regarded as satisfactory, though overseas 
inquiries could be improved. In spite of recent sugges- 
tions, no change has yet been made in the Steelmakers’ 
Association prices. 


Iron. 


The bar iron trade is very quiet, and lacks indica- 
tion of an early improvement. Makers of re-rolled steel 
bars report keen competition for any business coming on 
the market, and complain that prices obtainable are un- 
remunerative. Quotations for re-rolled steel bars are 
nominally £8 home and £7 15s. per ton export. 


Pig Iron. 


The pig iron market is dull and the restricted 
output is ample. Prices are steady at agreed levels. 


Cheaper Scrap. 


Since last week there has been a reduction of 
2s. 6d. per ton in heavy steel and heavy basic scrap, 
the quotations being now 75s. and 70s. per ton respectively. 
It is understood that the reduction is due to an arrange- 
ment made for the import of a considerable quantity of 
steel scrap from overseas. 


Coal. 


Market conditions in the Scottish coal trade are 
more or less unchanged. The collieries are comparatively 
well sold, and prompt fuel for shipment is difficult to 
arrange, apart perhaps from Lothians steams. Washed 
nuts are strong in all districts. Forward business is prac- 
tically impossible at present prices, but the collieries are 
not anxious to contract ahead in any case at present. The 
home market is quieter than anticipated, owing to weather 
conditions, but a change will in all probability be notice- 
able when Summer Time comes to an end for this year. 
Up to the present, however, the collieries have experi- 


enced considerable difficulty in introducing winter prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coa! Trade Conditions. 


THERE is practically nothing that is new in the 
conditions prevailing in the steam coal trade—certainly 
there has been no development of advantage to the 
industry as a whole. The most unsatisfactory feature has 
been the continued slackness in the demand for large 
coals, which has placed many collieries in difficulties and 
prevented quite a number from working regularly. Apart 
from this, new business generally has been quiet, and this 
has applied not only to current but to forward delivery. 
Increased minimum prices for large steam coals came into 
operation as from the Ist inst., the advance being 3d. per 
ton, and inasmuch as there was no rush to cover for 
supplies before the minima were raised, it is scarcely to be 
expected that there will be an abnormal readiness to make 
purchases now that the increased prices are in force. 
Practically throughout the whole of last week there was 
a lack of shipment pressure, as may be gathered from the 
fact that idle tipping appliances ranged from twenty to 
just over thirty, and it is not surprising to find that 
Customs returns showed that shipments as cargo to foreign 
destinations were a shade under 476,000 tons, which, com- 
pared with just over 617,000 in the preceding week and 
with slightly more than 525,000 tons for the week before 
that. Tonnage arrivals over last week-end were fair, 
but not sufficient to remove the anxieties of many 
collieries, though there is this satisfaction that there should 
be a steadier flow of tonnage in view of the rather increased 
activity in chartering during the past fortnight or so. 


Derating and Dock Charges. 


As is well known, the coal industry has had the 
benefit since December Ist last of statutory relief by the 
Local Government Act of 1929 in respect of a material 
part of the cost of coal transport for export purposes and 
for use by iron and steel works, also a rebate of 10 per cent. 
on railway rates for certain other traffic, including pitwood 
from the port to the pit. The relief in respect of the con- 
veyance of coal meant a reduction in the average railway 
rate from the pit to the port of shipment of about 64d. 
per ton, viz., from Is. 9d. to Is. 24d. per ton, while it is 
calculated that the industry altogether has benefited by 
the relief measures, based on 1928 figures, by a sum of 
approximately £800,000 per annum, equal to rather more 
than 5d. per ton on the coalfield’s total production. 
Further, under the late Government’s Derating Act the 
industry is relieved as from the beginning of this month 
of 75 per cent. of the local rates, and this, it is calculated, 
means a relief of from 34d. to 44d. per ton. It is also of 
interest to record that there came into operation this week 
reductions in tipping weighing charges under the recent 
instruction of the Minister of Transport, and an additional 
small concession of 4d. per ton on coal, coke and patent 
fuel shipments announced by the Great Western Railway 
Company last week. The latter concession is, as a matter 
of fact, a rebate operative from October Ist, the railway 
company, in the light of its experience during the past 
year, being able to make this adjustment under the rating 
provisions of the Local Government Act of 1929. The 
scale of rebates is as follows :—Coal, coke and patent fuel 
shipped in ordinary wagons, jd. per ton; if shipped in 
20-ton wagons, jd. per ton; on pitwood, pit props and 
timber imported, 10 per cent. of the wharfage rates. 
Incidentally there is a rebate of 14d. per ton on imported 
iron ore and rebates on charges in.respect of other traffic ; 
but in respect of coal, coke and patent fuel it is noteworthy 
that, including the provisions of the Ministry of Transport 
Order, the result is that tipping and weighing of coal will 
be 54d. per ton, as against 7}d. per ton ; while the rate for 
coal if shipped in 20-ton wagons will be 4}d. per ton, as 
against the old rate of 6d. per ton, Coke will be 7d., as 








against 74d. per ton. The Great Western Railway Com- 
pany’s scale of rebates came into force as from the Ist 
inst., while the alterations under the Order of the Ministry 
of Transport applied as from the 2nd inst. 


Ebbw Vale Works to Close. 


It had been realised for a considerable time past 
that the iron and steel industry was experiencing the 
utmost difficulty, but it came somewhat as a shock last 
week when Sir Frederick Mills, Bart., announced that on 
Saturday last every man and official in the iron and steel 
plant at Ebbw Vale would receive notice to terminate his 
contract, the number concerned being about 5000. This 
includes the furnaces, steel works, sheet mills, top mills, 
and all the engineering shops, as well as the bulk of the 
by-product plant. Sir Frederick Mills, who is chairman 
and managing director of the Ebbw Vale Steel, Lron and 
Coal Company, Ltd., stated that during the summer 
months they had had no foreign continental competition. 
Customers were prepared to pay them reasonable rates for 
their commodities, and while they had not been able to 
make any great profit, they had at least been able to carry 
on. About a month or six weeks ago their continental 
competitors suddenly dropped their prices, with the result 
that without exception every one of their customers asked 
why they should pay them higher prices when they could 
get the commodities they want from the Continent at a 
much cheaper rate. Nearly thirty years ago, when he 
first came to Ebbw Vale, the question of the importation 
of foreign steel was a problem. To-day this competition 
was ten times more serious than it was before the war. 
Already the Ebbw Vale Company and its associated con- 
cerns had five pits closed or about to be closed, and unless 
something was done in the near future 8000 to 10,000 men 
would be out of work in that area. They had to under- 
stand that the coal trade was dependent largely upon the 
iron and steel trade. They were handmaidens—the one 
dependent upon the other. They understood that in 
Ebbw Vale, and the Government should understand it also. 


Landore Works Idle. 


As the result of the failure to bring about a 
settlement of the employers’ demand for a reduction in 
wages, work at the British Mannesmann Tube Works, 
Landore, came to a standstill on Tuesday. The workmen, 
numbering about 1500, are, in the case of the majority, 
members of the Iron and Steel Trades’ Confederation. 
The employers had given twenty-eight days’ notices to 
terminate contracts. The company, in order to bring about 
the necessary economies to enable it to meet com- 
petition, proposed reductions in wages averaging about 
10 per cent. The men contend that the proposed schedule 
would operate unfairly, the percentage varying from 5 per 
cent. to 30 or 40 per cent. 


Regulation of Output and Prices. 


Early this week the provisional deed of association 
of the South Wales Coal Marketing Association for the 
regulation of the output and for the fixing of minimum 
prices was issued to the individual colliery owners in South 
Wales. The details of this scheme are on the lines indi- 
cated a few weeks ago. For the purposes of fixing the con- 
ventional output of each company the datum period pro- 
posed is any one of the six quarters ended June 30th, 1928, 
or the month of March, 1929—adjusted to a quarterly 
basis—at the choice of the owner. Special provisions are 
made for individual collieries and for dealing with the con- 
ventional output of newly opened collieries, &c. The 
penalty for producing in excess of the quarterly allocated 
quantity or selling below the minimum prices fixed is 
2s. 6d. per ton, while compensation to members whose 
total output for the year is less than their total allocation 
is to be a maximum of 2s. per ton. It is proposed to bring 
the scheme into full operation as from the beginning of 
next year, but the scheme will become void unless it 
receives the approval of collieries producing at least 
70 per cent. of the output of the coalfield in the three 
months ended June, 1929. 


LATER. 


In connection with the revised coal marketing scheme 
for South Wales, a new provision is that the new 
Association shall be empowered to appoint an Independent 
Chairman. The existing Committee will in due course 
consider and decide upon the powers and duties of the 
Independent Chairman for submission to the new Associa- 
tion, by whom the appointment will be made. 


Steel Orders. 


John Williams and Sons (Cardiff), Ltd., have 
received steel orders aggregating £8000 in value. One 
order is for 40,000 square feet of interior steel partitioning 
for a new British Celanese factory near Derby, and the other 
for 15,000 square feet of the same product for the British 
Silk Dyeing Company, Ltd., of Balloch, near Dumbarton. 
These contracts have to be completed in four months, 
and it means that 400 men will be employed. The whole 
of the contract for glass and glazing in connection with 
the British Celanese order is being sub-let to Bristow, 
Wadley and Co., Ltd., so that the whole of the work will 
be executed in Cardiff. Messrs. John Williams and Sons 
have just completed other considerable orders for steel 
partitioning, though hitherto their work was practically 
confined to the manufacture of steel window casings. The 
making of steel partitioning is a departure brought about 
to some extent by the slump in the steel industry, as it 
has meant that the firm has had to look further afield for 
orders. 


Anthracite Developments. 


In connection with the Cefncoed coal sinkings in 
the Dulais Valley, near Neath, the discovery has just been 
made of the Four-foot seam at a depth of 680 yards. The 
seam is 4ft. 6in. thick and of the best anthracite quality. 
It is understood that this is the first attempt to win anthra- 
cite at such a depth, and the Cefneoed sinkings owe their 
inception to the enterprise of the late Lord Buckland and 
Sir D. R. Llewellyn, Bart. One result of this successful 
sinking is to prove the area extending north and scuth 
from Seven Sisters to Aberdulais and east to west from 








Resolven to Pontardawe, an area of approximately 30 
square miles. 


Inland Coal Trade. 


At a recent meeting of coal merchants at Cardiff 
it was decided to form a federation to protect their 
interests. The association is to be called the South Wales 
and Monmouthshire Coal Merchants’ Federation, and it 
embraces coal merchants in seven counties. The question 
has recently arisen as to the position of factors and inland 
merchants under the South Wales coal marketing scheme. 
The matter was discussed at a meeting of the Swansea 
Chamber of Commerce as the result of a report that the 
sale of coal for home consumption would be confined to 
members of specified Coal Factors’ Associations, which 
meant that merchants who were not members would be 
adversely affected. The coal marketing scheme does not, 
however, embrace such a proposal, though, of course, it is 
impossible to say what developments may take place along 
such lines in the event of Government action for the regu- 
lation of the inland coal trade. 


Current Business. 


The tone of the steam coal market k-eps quiet and 
business, of course, is far from being helped by the recent 
advance in the bank rate. Large coals are in need of 
orders, but smalls and sized coals maintain their firmness. 
Patent fuel is steady, but pitwood has weakened, and is 
now about 27s. 6d. to 29s. 








LAUNCHES AND TRIAL TRIPS. 


ATHELTARN, single screw steamer; built by Cammell Laird 
and Co., Ltd.; to the order of British Molasses Company, of 
London ; dimensions, 220ft. by 36ft. by 14ft.; to carry oil or 
molasses in bulk ; trial trip, September 19th. 


Kaimino, steamship ; built by Cammell Laird and Co., Ltd.; 
to the order of the Union Steamship Company of New Zealand, 
Ltd.; dimensions, 284ft. by 46ft. by 20ft. 9in.; to carry coal. 
Engines, triple-expansion; constructed by the builders ; 
jaunch, September 19th. 

BRIMANGER, twin-screw motor cargo ship ; built by Sir W. G. 
Armstrong, Whitworth and Co., Ltd.; to the order of Messrs. 
Westfal-Larsen and Co., A/S, Bergen; dimensions, 415ft. by 
54ft. 10in. by 28ft. 9in.; to carry 8500 tons. Engines, Diesel 
engines of Burmeister and Wain-Harland and Wolff type ; 
launch, September 21st. 


Suear Crown, steamer; built by Wm. Gray and Co., Ltd.; 
to the order of Sheaf Steam Shipping Company, Ltd., New- 
castle-on-Tyne ; dimensions, 418ft, 4in. by 454ft. 6in. by 
27ft. 10}in.; to carry cargo. Engines, reciprocating, balanced, 
quadruple, inverted, direct-acting, surface-condensing, pressure 
260 Ib. per square inch; constructed by the builders ; trial 
trip, September 27th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


James Gorpon anv Co., Ltd., of Windsor House, Kingsway, 
London, W.C. 2, ask us to announce that they have appointed 
Messrs. Norman Hope and Partners, of 61, Wind-street, Swansea, 
as their representatives in South Wales. 


Mr. Freperick W. Purse, M.1.E.E., M.I. Mech. E., until 
recently Engineer and Manager of the Electricity Department of 
the County Borough of West Ham, asks us to announce that his 
new address is c.o. the London and Home Counties Joint Elec- 
tricity Authority, 5, Millbank, Westminster, 8.W. 1. 


Mr. F. E, Surru, C.B., C.B.E., D.Se., F.R.S., Director of 
Scientific Research at the Admiralty, has been appointed by his 
Majesty the King in Council to be Secretary to the Committee 
of the Privy Council for Scientific and Industrial Research, with 
effect from October Ist, 1929, on the resignation of Mr. H. T 
Tizard, C.B., F.R.S. 


Mr. 8. A. Knicut, B.Se., A.C.G.1., has left the Industrial 
Control Electricity Department of the Metropolitan Vickers 
Electrical Company, Ltd., Trafford Park, to join the Harland 
Engineering Company, Ltd., Alloa, and is shortly proceeding to 
Caleutta to take charge of the Harland interests in India, His 
Calcutta address will be P.O. Box 189. 











CONTRAOTS. 





Witu1aMm Bosy anv Co., Ltd., of 62 and 64, Brook-street, 
London, W. 1, have received the following orders :—(a) From the 
Stowmarket Urban District Council for extensions to the water- 
softening plant for town’s water supply, comprising alterations 
to existing works and installation of Boby “‘Azed”’ pressure- 
type water-softening plant, to soften 100,000 gallons of water 
between regenerations ; and (6) from the North British Artificial 
Silk Company, Ltd., of Jedburgh, for filters and “ Azed ”’ soften- 
ing plant of a capacity of 480,000 gallons per day of water drawn 
from a river of which the hardness is variable. 








BANKING AND EnGrineers.—At the last meeting of the Council 
of the British Engineers’ Association, held on September 19th, 
the following resolution was passed unanimously : “In view of 
the growing seriousness of the situation created by their effects 
on our industry and commerce, this Council] strongly supports 
the demand now being made in several quarters for a searching 
and impartial inquiry into the national financial policy, the 
banking system and the control of credit and currency, with the 
object of ascertaining what changes, if any, are necessary to 
meet the national and international requirements and con- 
ditions of the present day.” 


FAREWELL Drxner TO Sin Grecory Foster,-—A farewell 
dinner to Sir Gregory Foster, who retires from the position of 
Provost of University College, London, on December 3lst, will 
be given by past and present students of the College on Friday, 
December 20th, at 7 for 7.30 p.m. The dinner will be held in 
London, and the place will be determined when the number of 
those intending to be present has been ascertained. Past and 
present students who wish to attend the dinner are asked to 
inform Mr, B. N. Parker, hon, secretary, Old Students’ Asso- 
ciation, at the College, with as little delay as possible, and are 
requested to add particulars of their faculty and dates of student 
years at the College. 
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TRON ORE. 
N.W. Coast— 
(1) Native .. 19/6 to 22/- 
(1) Spanish. . ee 26/- to 27/6 
(1) N. African 26 /- to 27/6 
N.E. Coast— 

Native ‘ 18/—- to 21 
Foreign (c.i.f. _ 24/9 
PIG TRON. 

Home Export, 
£sad £ s. d, 
(2) Scortanp— 
Hematite . 40 0 - 
No. 1 Foundry 318 6. 
No. 3 Foundry 316 0. — 
N.E, Coast— 
Hematite Mixed Nos. .. 316 6 316 6 
No. 1 317 0 317 0 
Cleveland— 
No. 1 315 0. 315 0 
Silicious Iron .. 315 0. 315 0 
No. 3 G.M.B. .. 312 6. 312 6 
No. 4 Foundry 311 6. 311 6 
No. 4 Forge 311 0 311 0 
Mottled 310 6 310 6 
White 310 6 310 6 
MIpLanps— 
(8) Staffs.— (Delivered to Station.) 
All-mine (Cold Blast) — PaaS 
North Staffs. Forge . — - 
” » Foundry .. - 
(3) Northampton— 
Foundry No. 3 315 0 = 
Forge ee s 11 0 dnl 
(1) Derbyshire— 
No, 3 Foundry 318 6 —_— 
Forge 314 6 ~~ 
(8) Lincolnshire— 
No. 3 Foundry 313 6 — 
No. 4 Forge 3 9 6 _— 
Basic _— — 
(4) N.W. Coast— 
N. Lanes. and Cum.— 
4 7 6(a) — 
Hematite Mixed Nos. . 9 6(b) -- 
413 6 (ce) -= 
MANUFACTURED IRON. 
Home Export. 
£sd £s. d, 
ScorLanp— 
Crown Bars 10 5 0 915 0 
Best = — 
N.E. Coast— 
Iron Rivets — Bw Se — 
Common Bars - 1015 O.. — 
Best Bars ~ « 2. OO we 
Double Best Bars .. 1115 0... 
Treble Best Bars oa me O40 — 
Lancs.— 
Crown Bars . - 1015 0 
Second Quality Bare 915 0 - 
Hoops - me @;. - 
S. Yorxs.— 
Crown Bars s 2°86 a - 
Best Bars wee @. —— 
Hoops 2a 6s. - 
MipLanps— 
Crown Bars .. . ~~ a es 6, - 
Marked Bars (Staffs. Y ca OB Dine on — 
Nut and Bolt Bars 9 0 Oto 9 & O — 
Gas Tube Strip om 8 Oe a 
STEEL (d) 
(6) Home. (7) Export. 
£s. d. £ s. d. 
(5) Scortanp— 
Boiler Plates (Marine) .. 10 10 0 10 10 0 
o 90 (Land) s. ae ee 1 0 0 
Ship Plates, Jin.andup 812 6.. 712 6 
Sections .. .. . 8 2 6 726 
Steel Sheets, fin. .. - § 0 O 815 0 
Sheets (Gal. Cor. 24 B.G. ) 1310 0 13 7 6 


(1) Delivered. 


All delivered Glasgow Station. 


rai] at ovens and f.0.b. for export. 





(2) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton 


(8) f.0.t. Makers’ Works, approximate. 


Current Prices for Metals and Fuels. 





STEEL (continued). 





Home. Export. 
N.E, Coast— ead. & s. d. £ s. d, 
Ship Plates 812 6. - 
Angles S$ 286. 
Boiler Plates (Marine) . 1010 0. - 
” » (Land) .. 10 0 0. 
Joists wa ed S..8 Ou 
Heavy Rails .. 810 0. - 
Fish-plates -12 00 — 
Channels . 10 56 0 £9 to £9 5s. 
Hard Billets 83 6 — 
Soft Billets 617 6 
N.W. Coast— 
Barrow— 
Heavy Rails .. ff @ dee - 
Light Rails 815 O0to9 0 0 
Billets 615 O0to9 10 0 
MANCHESTER— : 
Bars (Round) = oe @:. 
» (Small Round) 8 5 Oto 8 7 6 — 
Hoops (Baling) » aa - es 915 0 
» (Soft Steel) 900. wit 815 0 
Plates -- 817 6to 9 2 6 — 
o gem. Boiler) o-» OF 36. - 
Sa#erris,tp— 
Siemens Acid Billets OW Ova. 2 
Hard Basic ° 9 2 6Gand9 12 6 
Intermediate Basic 712 6Gand8 2 6 
Soft Basic O @-B aa 
Hoops .. . 915 Otold 5 0 
Soft Wire Rods ak 
MipLanps— 
Small Rolled Bars .. 8 2 6to 815 0 
Billets and Sheet Bars .. 6 7 6to 612 6 - 
Sheets (20 W.G.) .. - 1110 Otol2 0 0 
Galv. Sheets, f.0.b. — 13 7 6to13 10 0 _- 
Angles ; ee @. - 
Joists $826. - 
Tees io we se uw 2 OS 
Bridge and Tank Plates 817 6. - 
Boiler Plates .. «a Bae Vic — 
NON-FERROUS METALS. 
SwansEa— 
Tin-plates, I.C., 20 by 14 19/— to 19/3 
Block Tin (cash) .. . 200 2 6 
a » (three suentied 203 7 6 
Copper (cash) 73.7 «6 
ss (three months). . 7317 6 
Spanish lead (cash) ot so U6 
*” » (three months) 2310 0 
Spelter (cash). . - 23 12 6 
9 (three months). . 2460 «0 
MaNcHESTER— 
Copper, Best Selected Ingots 79 10 0 
» Electrolytic 8415 0 
” Strong Sheets .. - 110 0 0 
% Tubes (Basis Price), Ib. mF 01 3 
Brass Tubes (Basis Price), Ib. 011 
» Condenser, Ib. . : 01 3 
Lead, English 25 0 0 
» Foreign 23 12 6 
Spelter 24 5 O 
Aluminium (per ton—raw ingot) £95 
FERRO ALLOYS. 
Tungsten Metal Powder 3/64 per Ib. 
Ferro Tungsten 3/34d. per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon .. £24 0 0 7/6 
ie »  6p.c. to 8 p.c. £2210 0 7/- 
8 p.c. to 10 p.c. . £22 0 0 6/6 
Specially refined .. .. 
Max. 2 p.c. carbon . £32 0 0 13/- 
” ” » 1 p.c. carbon - £37 0 0 15/- 
» a » 0-70p.c.carbon.. £40 0 0 © 17/- 
» carbonfree .. 1/2 per Ib. 
Metallic Chromiom 2/6 per Ib. 


Ferro Manganese (per ton) . 


»» » 75p.c. 

» Vanadium 

» Molybdenum : 

» Titanium (carbon free) 
Nickel (per ton) ‘ 
Ferro Cobalt .. 





f.o.b. 


(a) Delivered Glasgow. 


» Silicon, 45 p.c. to 50 p.c. 


(4) Delivered Sheffield. 


(6) Delivered Sheffield. 
Ordinary Ship, Bridge and Tank Plates and Sections 10/— if home consumers confine p 


- £13 15 0 for home 
£13 10 0 for export 
- £12 0 O scale 5/— per 
unit 
- £19 10 O scale 6/— per 
unit 
13/- per Ib. 
4/— per Ib. 
- ld. per lb. 
. £170 to £175 
9/4 per lb. 


FUELS. 
SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE— 
(f.0.b. Glasgow)—Steam . . 
% Ell 
* Splint 
- Trebles 
o Doubles 
” % Singles. . 
AYRSHIRE 
(f.0.b. Ports)}—Steam 
” a Jewel 
” » Trebles .. 
Firesaire— 
f.o.b. Methil or Burnt- 
island—Steam 
Screened Navigation 
Trebles 
Doubles .. 
Singles 
Lora1ans— 
(f.0.b. Leith)—Best Steam 
Secondary Steam .. 
Trebles 7 
Doubles .. 
Singles 


ENGLAND. 
(8) N.W. Coast— 


Steams 
Household 
Coke. . 
NORTHUMBERLAND- 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Durgam— 
Best Gas 
Second .. 
Household 
Foundry Coke hl ib) oe 
SuErvIELD Inland. 
Best Hand-picked Branch .. 26/6 to 28/- 
Derbyshire Best — House 21/- to 23/- 
Best House Coal : . 20/6 to 21/6 
Screened House Coal . 18/6 to 20/- 
o » Nuts .. 16/6 to 18/- 
Yorkshire Hards .. . 15/6 to 17/- 
Derbyshire Hards .. . 15/6 to 17/- 
Rough Slacks 9/—to 10/- 
Nutty Slacks .. 7/-to 8/- 
Smalls 3/-to 5/- 


Blast -furnace Coke (Inland)... 14/6 at ovens 
Furnace and Foundry Coke (Export), f.o.b. 


CarvrrF— (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large .. 
Best Eastern Valley Large . 
Ordinary Eastern Valley Large 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts ee 
No. 3 Rhondda Large .. 
Smalls 
Large .. 
Through 
Smalls 
Foundry Coke (Export) 
Furnace Coke ee: 
Patent Fuel 
Pitwood (ex ship) 
SwansEa— 
Anthracite Coals : 
Best Big Vein 2 
Seconds .. 
Red Vein.. . 
Machine-made Cobbles . 
Nuts.. ‘ 
Beans 
Breaker Duff . . 
Rubbly Culm 
Steam Coals : 
Large .. 
Seconds .. 
Smalls 
Cargo Through 





+. 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 


(e) Delivered Birmingham. (d) Rebate : Joists (minimum) 12/6 


iated British Stee] Makers. 








from 








Export. 
14/- 
16/- 

16/9 to 18/- 
16/— to 16/6 
15/6 
13/- to 13/6 


13/6 
16/- 
16/6 


2/6 to 15/6 
17/6 to 18/6 
17/6 
16/- 
13/6 


14/- 
13/6 
17/6 
16/— 
13/6 


21/6 to 22/- 
38/— to 51/- 
26/6 to 27/6 


16/— to 16/6 
14/6 to 14/9 
10/— to 10/6 
13/- to 13/6 
25/- to 37/- 


16/6 to 16/9 
15/6 to 16/— 
25/- to 37/- 
25/- te 30/- 


23/- to 24/- 


20/- to 20/3 
18/9 to 20/- 
19/— to 19/3 
17/9 to 18/3 
18/3 to 18/6 
17/9 to 18/- 
17/9 to 18/3 
17/6 to 17/9 
14/3 to 14/6 
13/— to 14/- 
19/6 to 30/- 
20/3 to 21/- 
15/6 to 16/— 
17/3 to 17/6 
15/6 to 16/6 
14/3 to 14/9 
30/- to 37/- 

27 is to 30/- 
22/- 

to 28/- 


ns 
27/- 


34/- to 37/6 
28/6 to 30/6 
24/- to 27/6 

2/- to 45/- 
40/- to 45/- 
23/6 to 25/6 
19/- to 19/6 

9/9 to 10/~ 
11/3 to 11/9 


18/— to 19/- 
17/~ to 18/ 

11/6 to 13/6 
15/6 to 16/6 


(6) Home Prices— 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Steel Cartel. 


AT the meeting in Vienna last week it was decided 
to renew the Steel Cartel until the end of March next. This 
six months’ prolongation clearly indicates that no decision 
could be arrived at over the questions raised by Belgium 
and Germany, notably the claims for increased quotas and 
the creation of a sales organisation for foreign markets, 
and it is hoped to reach some settlement at the adjourned 
meeting which is to be held at Disseldorf in December. 
Contrary to expectations, it was decided to make no 
change in the steel production during the last quarter of 
the year. It will remain at 32,295,770 tons for the four 
countries concerned. The recent drop in prices on the 
international market has shown that it would be imprudent 
to increase production at the present moment. 


Miners’ Wages. 


The representatives of coalowners and miners in 
the Nord and Pas de Calais met at Douai last week to 
diseuss the men’s claims for a further advance in wages, 
which was justified, they affirmed, by the improved situa- 
tion of the colliery companies as shown by the considerable 
reduction in stocks and also by the higher living cost. The 
coalowners admitted that the higher living cost had 
diminished the purchasing power of miners’ wages, but 
they averred, nevertheless, that their own situation was 
not so good as had been represented, since much heavier 
charges than formerly were being imposed on the colliery 
industry. As the result of the conference the coalowners 
agreed to increase the bonus paid to miners and to fix a 
higher minimum wage on the basis of 41-12f., or approxi- 
mately of 6s. 7d. a day. The immediate effect of this 
advance in wages is to raise the price of coal all round by 
something like a shilling a ton. The higher values of coal 
and coke are causing a great deal of discontent amongst 
iron and steel producers, who affirm that the French 
colliery companies are enjoying unusual prosperity and 
that they could very well pay the addition to the wages 
bill without imposing heavier charges on steel production 
at a time when it is becoming increasingly difficult to secure 
foreign business. 


International Wagon Union. 


For some time past there have been tentative 
negotiations to form an international cartel amongst 
railway wagon builders, who are suffering probably more 
than anyone else from the effects of price cutting for 
foreign business. The capacity of the wagon building 
shops is so largely in excess of present requirements that 
few, if any, of them can find full employment, and prices 
are declared to be very unremunerative. In France, 
Germany and Czecho-Slovakia the home firms are 
organised, and they are all ip favour of an international 
arrangement for controlling foreign trade, if only they can 
be assured of Belgium coming into the proposed union. 
That country does by far the largest trade in railway 
wagons, but as the builders are not organised it is difficult 
to come to any arrangement with them. The Belgian 
makers, however, are so strongly convinced of the necessity 
of doing something to maintain prices in foreign markets 
that they have decided to form a national association with 
a view to joining up with the unions in other countries, 
and when the negotiations in Belgium are completed there 
is no doubt that efforts will be continued to constitute an 
international cartel of wagon builders. 


Barrage Construction. 


Following upon the failure of a barrage in North 
Africa nearly two years ago, Monsieur Mesnager, member of 
the Institute and a well-known authority on hydraulic 
matters, aroused some alarm by affirming that the calcula- 
tions for the construction of barrages in France were based 
upon erroneous formule, and that in hardly any case did 
they provide a sufficient margin of safety. He insisted 
that the vaulted type of barrage was the only one that 
offered any security without involving too great a cost by 
increasing the mass of concrete to provide the necessary 
resistance. Although the statements of Monsieur Mesnager 
were challenged by the Association des Grands Barrages, 
it was nevertheless felt that some more scientific and 
precise data were necessary, and the Minister of Public 
Works took the matter up with the Office National de 
Recherches et Inventions, which installed a laboratory 
specially for testing reinforced concrete by hydrostatic 
methods. A commission has now been appointed, consist- 
ing of eminent engineers and scientists, including Monsieur 
Mesnager, to control the experiments and provide the data 
required for scientific barrage construction. 


Rhine Navigation. 


The rivalry between the great Alsace Canal and 
the scheme for improving navigation on the Rhine between 
Strasburg and Basle is bound to cause prejudice to both 
of them, and the French are endeavouring to show that 
the Swiss themselves will suffer the greater loss from 
carrying out the Rhine proposal. The construction of the 
Alsace Canal had already been authorised by the German 
Government before that province was restored to France, 
and the French are merely continuing the German plans, 
but since then Germany and Switzerland have both been 
pushing forward the scheme for deepening the river 
between Strasburg and Basle and of canalising the Rhine 
up to Lake Constance, where it will be in direct com- 
munication with the waterways of Central Europe. The 
Swiss hoped that the French would participate financially 
in the undertaking, but the French will have nothing to 
do with the Rhine scheme, which they regard as a direct 
competitor of the Alsace Canal, and they do not believe, 
moreover, that the proposal is practical. Switzerland 
argues that it cannot wait fifty years for the completion 
of the Alsace Canal. It is not yet known whether the 
Rhine will be regularised or canalised. In the former case 
the process would consist in fixing stakes in the bed of the 
river with brushwood to narrow the channel and cause the 
current to scour out the bed deep enough for navigation 
in all seasons. An alternative scheme is the canalisation 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 


Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each, 

The date first given is the date of ication ; the second date, 
at the end of the abridgment, is the of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


318,064. December 5th, 1928.—DyNAMO WITH ADJUSTABLE 
SHoRt-crxcurr CURRENT STRENGTH, Siemens-Schuckert- 
werke Aktie lischaft, of Berlin-Siemensstadt, Ger- 
many; Hans Richter, of 37, Findelwiesenstrasse, and Max 
Dieterlen, of 8, Wodanplatz, both of Nurnburg, Germany. 

The “cross feed’ generator described in this specification 
has a main field winding A, and an auxiliary field winding B on 
auxiliary magnetic circuits joined to the pole pieces of the two 


N° 318,064 


























main poles. The windings are connected so that the magnetis- 
ing forees of the auxiliary windings oppose the magnetic flux 
which the main field winding tends to drive through the auxiliary 
magnetic paths. With the aid of a field regulator, the strengths 
of the magnetising forces of the auxiliary field winding, and that 
of the main field winding éan be varied at will. The generator 
is intended mainly for are welding, and the welding current can 
be varied according to the nature of the work in hand.— August 
29th, 1929. 


SWITCHGEAR. 


295,285. August 8th, 1928.—E.ecrric Swircues, The British 
Thomson-Houston Company, Lid., of Crown House, Aldwych, 
London, W.C. 2. 

In accordance with this invention a pothead A is mounted 
on @ casing B, which contains electrical apparatus, such as a 
transformer immersed in oil. A switch C is enclosed in the pot- 
head A to connect the lead D from the transformer to the con- 
ductor E. The pothead A may also contain oil or compound. 


N°295.285 














The switch C is provided with an arm and connecting-rod F, 
which passes through a stuffing-box G. When it is desired to 
test the cable E the latter may be quickly disconnected from the 
transformer in the casing B, by pushing the operating rod F to 
the right, as shown in the lower ihustrat ion and without opening 
the pothead A. A handle H in the form of an insulated rod may 
be used for opening the switch, and a high voltage may be 
applied to the terminal in order to ascertain the condition of the 
cable.— August 29th, 1929. 


TELEGRAPHS AND TELEPHONES. 


317,878. May 24th, 1928.—ExLecrricaLty Driven VIBRATORY 
Devices sucn as TuntnG Forks, Standard Telephones 
and Cables, Ltd., of Columbia House, Aldwych, London, 
WC, 2. 

Electrically driven tuning forks are used as sources of waves 
of constant es omg and have particular application as 
frequency controllers in synchronous communication systems, 
According to this invention, a tuning fork A has a prong B 
carrying a contact C a to engage a fixed back contact D 
or a fixed front contact E. A driving electro-magnet F is 
mounted in inductive relation to the prong B, and has its wind- 
ing connected between the contact E and one pole of battery G. 
A transformer H having a primary winding J, and a secondary 
winding K is used to supply a load circuit with alternating 


denser L of several microfarads ity is ted in series 
with the transformer primary winding 3. A resistance M and 
condenser N shunted across driving magnet F damp the inductive 
effect, on the rest of the circuit, of the driving magnet. Resiat- 
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ances O and P control the current flow when the condenser L 
charges and discharges, whilst a low resistance Q, shunted 
across the primary of the output transformer H is to remove the 
large inductance of the transformer primary winding from the 
cireuit including the condenser L.—Auguast 26th, 1929. 


AERONAUTICS. 


317,926. June Ist, 1928.—Dervices ror PREVENTING THE 
PROPAGATION OF FLAMES IN CONDUITS FOR COMBUSTIBLE 
Gases, T. R. Cave-Browne-Cave and H. Wood, Royal 
Airship Works, Cardi n, Beds. 

This device is put forward as & means of introducing hydrogen 
into the induction pipe of an internal combustion engine and 
preventing a back fire. In the drawing the induction pipe is 
shown at A, and the hydrogen supply at B. The hydrogen is 
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admitted to anannular chamber C, and then flows through radial 
spaces between a k of discs into the bore of the induction 
pipe, the dises being held apart by intervening spacers and bolted 
together as shown. It is suggested that the dises should be of 
No. 16 gauge aluminium, the spacers of brass, and the passages 
0-006 deep. A water jacket, as indicated by dotted lines, may 
be added to show if the device is becoming overheated.— 
August 29th, 1929. 


TRANSMISSION OF POWER. 
313,555. October 24th, 1928.—Fiexiste Covriines, The 
Morse Chain Company, Ithaca, New York. — : 
In this coupling the two halves have jaws, as in an ordinary 
dog clutch, and a series of teeth, like a gear wheel, round their 
peripheries. The jaws do not make direct contact and the drive 
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is transmitted from one-half to the other by means of a “ silent ” 
chain, which embraces both of the toothed parts. One of the 
halves of the coupling may slide on its shaft so as to act as a 
clutch. The chain is prevented from riding out of | my by 
special links, which engage in a groove cut round one half, 

he teeth are slightly bevelled to provide flexibility.— August 
29th, 1929. 


METALLURGY. 


318,060. November 28th, 1928.—Harpenine Toor Streets, 
Sir A, Herbert, Dunley Manor, near Whitchurch, Hants, 
and A. H. Lioyd, “ Langwin,”” Warwick-avenue, Coventry. 

It is explained in this specification that high cobalt steels are 
sluggish in their response to heat treatment, with the object of 
increasing their durability in cutting. The inventors conse- 
quently propose the treatment of a steel, having the following 
composition :—Carbon, -80; chromium, 5-05; tungsten, 

16-86; vanadium, 1-20; molybdenum, trace ; cobalt, 13-50 ; 

silicon, +30; nese, +30; sulphur, not determined ; 


phosphorus, not determined ; nickel, trace. The metal-cutting 
tools made therefrom were heated to a temperature between 
1310 deg. and 1340 deg. Cent., and were then cooled in an air 








of the river by the construction of embankments. 





current of the frequency of vibration of the fork. A large con- 


blast and thereafter the tools were tempered at 600 deg. Cent. 
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for halfan hour, The tools were then heated again to a tempera- 
ture between 1310 deg. and 1340 deg. Cent., again cooled in an 
air blast and again tempered at 600 deg. Cent. for half an hour, 
and it was found that the tools had theit durability between 
grindings greatly increased. In certain circumstances it is found 
possible to omit the operations of tempering at 600 deg. Cent., 
or to adopt it only after the final cooling operation. The principal 
claim in the specification reads as follows :—(1) A process of 
heat treating metal cutting tools made from high-speed steel 
of the kind referred to, consisting in heating the tools to a tem- 
perature slightly but definitely below the melting point, cooling 
in an air blast, then finally heating a second time to a tempera- 
ture slightly but definitely below the melting point, and again 
cooling in an air blast. —August 29th, 1929, 


MINING MACHINERY. 


317,718. May 17th, 1928.—Excavatine Macuines, W. Savage 
and Ruston and Hornsby, Ltd., Lincoln. 

This arrangement of rigging an excavating machine, which 
is intended to be convertible for digging, hoisting, and so forth 
is obviously intended to be specially applicable to being driven 
by means of an internal combustion engine. It is concerned 
with the racking or crowding action of a dipper arm, from the 
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main driving motor. The drive for this movement is provided 
by the chain A, which derives its power from the main hoist, 
and operates a gear Bonthedipperarm. This gear is of epicyclic 
form and has band brakes which enable the direction of rota- 
tion of a pinion, working in conjunction with a rack on the arm, 
to be reversed. The gear, of which details are given in the speci- 
fication, is so proportioned that the speeds in either direction 
are equal,— August 19th, 1929. 


MOTOR CARS AND ROAD TRAFFIC. 


318,031. October Sth, 1928.—_-Drivine Dynamos or ELectrRic 
GENERATORS OF Motor VeHICLEs, Wolseley Motors (1927), 
Ltd., and Oliver Boden, both of Drews-lane, Ward End, 
Birmingham. 

This specification describes an interna! combustion engine as 
used on motor cars, and having an overhead cam shaft driven 
from the crank shaft through the medium of the armature shaft 
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of adynamo A. To enable the dynamo to be correctly positioned 
relative to the crank shaft and cam shaft, and to ensure that the 
armature shaft is in correct alignment with the shaft B, the 
dynamo is fitted against curved seatings formed by projecting 
parts or lugs C, cast integral with the end wall of the cylinder 


block. Metal straps D hold the dynamo against the curved 

surfaces.—Auguat 29th, 1929. 

MISCELLANEOUS. 

518,122. May 24th, 1928.—Meratiic Boxes ror E.ecrric 
Fuses, The English Electric Company, Ltd., of Queen’s 
House, 28, Kingsway, London, W.C. 2; and Arthur Milnes 
Pooley, of Birches-lane, Kenilworth, Warwickshire. 


This invention relates to an improved construction of fuse 
bex or enclosure which, whilst being thoroughly robust and 
effective up to quite large sizes, is also light a cheap to manu- 
facture, and possesses the advantage over the cast iron boxes 
that no outlay is required for patterns when an alteration in 
size is required. The box is constructed of sheet metal, such, 
for example, as No. 18 gauge sheet steel, the corners being welded 
at A and the top edge of the box having a double fold B of the 
sheet metal in order to give increased stiffness. For the purpose 
of securing the fuse gear and for fixing the box to a wall or 
support, two or more longitudinal metallic supporting straps 
are riveted to the underneath side of the bottom of the box. 
These straps project from the sides or ends of the box, and where 
they project supporting angle brackets C are riveted to these 
straps and to the sides of the box for the purpose of giving the 
necessary support to the box and of stiffening it up generally. 








On the inside of each end of the box is riveted a sheet metal 
plate D, which extends approximately over the depth of the box 
and may be about jin. thick. In the construction shown each 
of these plates is bent so that it extends across each end of the 
box and part of the way along one of the sides of the box as at E, 
The hinges F are secured by rivets and the weight of the lid is 
taken by the two sheet metal plates D E, which in turn are 
supported by the supporting brackets C, which are held in 
position by the supporting straps so that the whole construction 
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is strong, rigid and light. The lid G may be made of light-gauge 
metal plate, such as of No. 20 gauge steel reinforced by cross 
pieces of light section angle metal riveted to the main part of the 
lid and welded together where they cross each other. The sheet 
metal of the lid may be turned over and pressed into the form of a 
groove H where it engages with the Seale folded edges B of the 
box. These edges pass into the groove when the lid is shut 
down and the joint between the box and lid may be made water- 
tight by inserting within the groove a piece of impregnated lamp 
wick.-—August 26th, 1929. 
318,082. December 22nd, 1928.—SeraratTion or Dust From 
Borer Five Gases, J. T. Baron, Wood Dale, Bells Chase, 
Great Baddow, Chelmsford, and J. B. Clarke, 201, 
Gloucester-terrace, Hyde Park, London, W. 

In accordance with this invention, the precipitation of the 
floating ticles contained in the gases issuing from @ boiler is 
effected by means of a plurality of steam spraying devices, dis- 
posed in an otherwise unobstructed passage of the full dimensions 
of the outlet from the combustion chamber and comprising a 
plurality of steam jets arranged at different levels and adapted to 
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act on the dust-laden gases leaving the boiler and to direct the 
dust into a settling chamber formed beneath the level of the 
lower edge of the junction of the flue with the uptake chimney 
and fitted beneath such level with further steam jets. The 
impinging steam will in known manner moisten the dust par- 
ticles which will coalesce and be directed downwards by the 
force of the steam assisted by gravity since the coalesced par- 
ticles will be increased in weight by the adhering condensate of 
thesteam. The dust particles will fall into the collecting chamber 
where the ee steam jets will facilitate their deposit. 
—August 29th, 19 








Forthcoming Engagements. 


Secretaries of Institutions, Societi 
notices of meetings inserted in this col 
that, in order to make sure of its inserti: a 
should reach this off ie as quien the morning of the Wednesday 
of the week the meetings. In all cases the TIME and 
PLAGE af which the mecting ia to be held should be clearly stated. 





éc., desirous of pence 
» are req to note 








TO-DAY. 


Dreset. Enoine Users Assocration.—Caxton Hall, West- 
minster, London, 8.W.1. Paper, “‘ Indicating Oil Engines,” 
by Mr. G. B. Fox. 6 p.m. 

Junior INSTITUTION oF 
London, 8.W. 1. , Paper, “ 
Estate in Assam,” by Mr. C. * 7.30 p.m. 


TO-DAY to SUNDAY, OCTOBER 6ru. 


Coat Smoke ABATEMENT Socrety aND SMOKE ABATEMENT 
Leacve or Great Britrarn.—Palace Hotel, Buxton. Con- 
ference. 


Ph a ars he Victoria-street, 
neering Experiences on a Tea 
ill. 


SATURDAY, OCTOBER 5ru. 

InstriTUTE oF British FouNDRYMEN: LANCASHIRE Branoa. 
—College of Tomneeet, Sackville-street, Manchester. Pre- 
sidential address by Mr. E. Longden. 4 p.m. 

MANCHESTER Ansoengenon or ENGINEERS. Visit to Corpora- 
tion Gas Works at Partington. 2.30 p.m. 








MONDAY, OCTOBER 


Braprorp Enorneerine Soctery.—Technical College, Brad - 
ford.—-** The Society and its Work,’ by Mr. H. Unwin. 7.39 p.m, 

INSTITUTION OF AUTOMOBILE ENGINEERS : WesTERN CENTRE. 
—At the Merchant Venturers’ Technical College, Bristol. “* The 
Member and the Institution,” by Professor W. Morgan. 6.45 
p.m. 

Rattway Cius.—57, Fetter-lane, London, E.C. 4 
in Germany,” by Mr. W. A. Willox. 7.30 p.m. 


7TH. 


* Journeys 


TUESDAY, OCTOBER 8ru. 


INSTITUTION OF PeTROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2 
Symposium on “ The Estimation of Gum in Petrol,’’ opened by 
papers by Lieut.-Colonel 8. J. M. Auld, Dr. E. W. J. Mardles, 
Dr. H. Moss, Mr. C. R. Wagner, and Mr. Julius Hyman. 
5.30 p.m. 

INSTITUTE OF MARINE ENGINEERS.—85-88, The Minories, 
Tower-hill, London, E.C.3. Paper, “Electric Propulsion as 
Applied to Passenger Liners,"’ by Mr. Eskil Berg. 6.30 p.m. 


InstiITUTE OF MetTats: Nortru-East Coast Loca. Secrion. 

-In the Electrical Engineering Lecture Theatre, Armstrong 
College, Newcastle-on-Tyne. Address by Mr. 8. G. Homfray. 
7.30 p.m. 

INSTITUTION oF AvTomoBILE ENornererRs.—King’s Head 
Hotel, Coventry. “The Member and the Institution,” by 
Professor W. Morgan. 7.30 p.m. 

ILLUMINATING ENGINEERING Sociery.—At the Lighting 
Service Bureau, 15, Savoy-street, Strand, W.C. 2. A report on 


progress in illuminating engineering, prepared by the Pa 
Committee, will be pocssutede Various exhibits—colour films, 
illuminated signs, new lighting fittings, &c.—illustrating develop- 
ments in illuminating engineering will be presented. 6.30 p.m. 
MANCHESTER GEOLOGICAL AND Mrnino Socrety.—Queen's 
Chambers, 5, John Dalton-street, Manchester. Annual general 


meeting. ‘ Pulverised Fuel with particular reference to Colliery 
Plant,” by Mr. A. N. Harrison Slade. 4 p.m. The Council 
will meet at 3 p.m. 

WEDNESDAY, OCTOBER rua. 

InstrreTe oF Metrats: Swansea Locan Secrion.—In the 
Thomas’ Café, High-street, Swansea. Address by Mr. J. H. 
Grant. 7 p.m. 

WEDNESDAY ayo THURSDAY, OCTOBER ru ano 10TH. 

NationaL InpusTeiaL Sarety Coneress.—The Cutlers’ 
Hall, Sheffield. Wednesday: 10.30 a.m., weleome to delegates 


by the — Hon. the Lord Mayor of Sheffield; opening of 
Congress by Mr. Alfred Short ; address by Mr. J. L. Smyth, 
“ Trades Unions and Accident Prevention,” to be followed by 
discussion. 12.45 p.m., luncheon, the Grand Hotel. 2 p.m., 
the Cutlers Hall, Sheffield, address by Mr. L. C. Sellars, ** Safety - 
Work in Factories: Co-operation the Keynote of Success.” 
2.30 p.m., address by Mr. F. Woodifield, “ Organisation and 
Value of a Local Area Committee.” to be followed by discus- 
sion. 4 p.m., tea, Cutlers Hall. Thursday: 10 a.m., visit to 
works of the Parkgate Iron and Steel Company, Ltd., Rother- 
ham, 


THURSDAY, 


InstiruTe or Metats: Breminenam Locan Secrton.— 
In the Chamber of Commerce, New-street. “‘ Metals in Aircraft 
Structures,” by Mr. J. D. North. The paper forms part of a 
joint programme arranged by the Birmingham Metallurgical 
Society, the Staffordshire Iron and Steel Institute, and the 
Birmingham Local Section of the Institute of Metals. 7 p.m. 

Institute oF Metars: Lonpon Locat Secrion.—In the 
Rooms of the Society of Motor Manufacturers and Traders, Ltd., 
83, Pall-mall, 8.W.1. “Some Factors of Solidification,” by 
Dr. 8. W. Smith. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS. 
Adelphi, W.C. 2. “ The Principles of Jig Design,” 
Kirchner. 7.25 p.m. 

Royat Agronavuticat Socrety.—Royal Society of Arts, 18, 


OCTOBER 1l0ra. 


Watergate House, 
by Mr. R. 


John-street, Adelphi, London, W.C.2. Lecture, “The Range 
of Aircraft,’ by Mr. C. R. Fairey. 6.30 p.m. 
FRIDAY, OCTOBER lira. 
Instirure or Merais: SuHerrieico Locat Secrion.——In 


the Non-ferrous Section of the Applied Science Department of 
the University, St. George’s-square. “Some Notes on the 
Selection of Suitable Metals to Resist Corrosion,” by Mr. F. C 
Robinson. 7.30 p.m. 


INSTITUTION OF ENGINEERING 
of the Royal Society of Arts, John-street, Adelphi, 
W.C, 2. “The Chemical Laboratory in Inspection,’ 
E. F. Law. Illustrated by lantern slides and exhibits. 5.30 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS.—The Engineers’ 
Club, Albert-square, Manchester. Opening address, ‘‘ Develop- 
ments in Power Production,’ Mr. James A. Robertson. 
7.15 p.m. 

Soctety or Cuemicat INpUsTRY CHEMICAL 
Grovr.—In the Rooms of the = eT Society, Burlington 
House, Piecadilly, London, W. Rationalisation: Its 
Meaning and A lication, with spec ial reference to the Chemical 
Industry,” by MS . Davidson Pratt. Discussion. 8 p.m. 


House 
London, 


by Mr. 


INSPECTION.—-At the 


by 
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MONDAY, 


Institute oF Metars: Scorrisn Locat Sectrion.—In the 
Rooms of the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow. Address by Mr. 
H. H. A. Greer. 7.30 p.m. 


Institute or TRaNsport.—tIn the 
Institution of Electrical Engineers, Victoria Embankment, 
London, W.C. 2. Sir Josiah C. Stamp, G.B.E., D.Se., LL.D., 
will be inducted as President by Air Vice-Marshal Sir W. Sefton 
Brancker, K.C.B., A.F.C., the retiring President, and will deliver 
his opening address. 5.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : 
—At the Royal Technical College, Glasgow. 
the Institution,” by Professor W. Morgan. 


OCTOBER 1l4ra, 


Lecture Theatre of the 


Scorrisn CENTRE. 
‘The Member and 
7.30 p.m. 


WEDNESDAY, 


ELECTROPLATERS AND DeposiTors’ 
Northampton Institute, St. John-street, Clerkenwell. 
Development in Protective Coatings for Metals,” 
Sutton. 

Overneap Lives AssociaTion.—At the Institution of Elec- 
trical Engineers, Savoy-place, London, W.C. 2. Annual general 
meeting. 5.30 p.m. 


OCTOBER lé6ra. 

TecunicaL Socrety.— 
“ Recent 

by Mr. H. 


WEDNESDAY, OCTOBER 23rp. 


InsTITUTION OF MuwnictrpaL AND County ENGINEERS.— 
Institution Meeting. The East Midland District at Derby. 


Newcomen Socrety.—At the Science Museum, South Kens- 
ington, 8S.W.7. “ Valve Gear of the Newcomen Engine,” by 
Mr. C. O. Becker and Mr. A. Titley; also, “Josiah Hornblower 
and the First Steam Engine in America,’ by Mr. L. F. Loree. 
5.30 p.m, 





